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come upon insufficient surfaces, as, if the 
toggle joint is not thrown in straight 
enough, it “knuckles” out, and can be 
thrown in upon the next stroke. 


The half-tone of the full machine shows 
a Sellers punch with the toggle joint 
stop motion. The second half-tone shows 
the front of the same machine changed 
to shears, with the punch, die and strip- 
per removed and lying in the foreground. 

The operation of the toggle joint will 
be understood from Figs. 1, 2 and 3 
The weight of the sliding head A is bal- 
anced by the lever and counterweight 
above; and when the toggle joint is not 
engaged, the slide may be moved up and 
down by hand, as may be desired for ad 
justing the punch, die, stripper, gage, or 
whatever may be necessary. The operat 
ing lever B is positively connected to the 
shaft at the back of the machine, and runs 
continuously The under side of this 
lever, vertically over the punch, has a fin 
ished cylindrical surface, the axis oft 
which stands transversely to the lever, 
and at this axis is mounted the triangular 
lever D. When the hand lever C is 
pushed into a vertical position, as shown 
The Toggle-Joint Stop Motion for in Fig. 3, the upper nose of the triangle 


Punches and Shears. D engages with the pin G; and when the 
motion of the main lever is upward, the 






We have received an inquiry from a_ sliding head must be raised correspond- 
correspondent as to the operation of the ingly \t the same time, the blocks F 
toggle-joint stop motion used upon Sel- and Ff’, with their cylindrical surfaces in 
lers’ punches and shears; and by the contact with each other, and the upper 
kind permission of Messrs. William Sel- surface of 2 in contact with the under 
lers & Co. we are permitted to present surface of the main lever B, come verti- 
some illustrations and a slight descrip-' cally between the punch and the lever 
tion of the device, believing that it will above; and when the downward stroke 


bes be of interest to many of our readers. is made, present large surfaces to sustain 

7 - 
ee Clutches, gag-blocks and other devices the thrust. Light straps or connections 
: have been employed for disconnecting keep these blocks F and F and the lever B 





the operating lever for slow-moving in contact; but when the hand lever © is 





punches and shears without much objec- drawn outward from the vertical position, 





tion; but as the operating speeds have in- as shown in Fig. 2, the centers no longer 
creased, and the time permitted for remain in the vertical line, and the upper 
throwing in has been reduced, there has nose of PY also has no contact with the 












man S, a been quite a danger of only a partial pin @; consequently, while the lever B 





engagement, and frequent breakages have may continue to play up and down, it will 
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— occurred from this cause. The toggle- not move the sliding head A, or the punch 
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joint stop motion remedies this defect or shear blade which it carries, and the 
and increases the facility of operation. It slide may be moved up and down by the 
will be seen, when the device is under- hand rod suspended from the balancing 






PUNCH CONVERTED TO SHEARS stood, that the working pressure cannot lever 
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STOP ENGAGED 


Death of D. K. Clark. 


In the death of David Kinnear Clark, 
which occurred on January 22d, at his 
residence in London, the engineering and 
mechanical world loses one who has done 
it good service. Mr. Clark was seventy- 
four years of age, and little is known of 
his early life. He was an apprentice in 
the Phoenix Iron Works, Glasgow, and 
after that an assistant of Mr. Miller, a 
civil engineer of Edinburgh. This con 
nection brought him right into railway 
work, and after three years he became 
locomotive superintendent of the Great 
Northern of Scotland Railway. He never 
became a practical engineer so much as 
an experimenter and a formulater of prac- 
tical knowledge. In 1855 he published a 
book on the locomotive and the machin- 
ery of railways, much more complete than 
any which had preceded it and unequaled 
by any of the many which have fol- 
lowed it. 

The success of the book was such as to 
warrant Mr. Clark in establishing himseli 
in business in London. His office and 
his residence were together, and there he 
lived and worked for forty years, and 
there he has just died. 

Mr. Clark had charge of the machinery 
department in the International Exhi- 
bition of 1862, and in connection with it 
conducted a number of noteworthy ex- 
periments, among them being those upon 
centrifugal pumps. 

Mr. Clark’s great work, 
titling his name to the lasting re- 
spect of the mechanical profes- 
sion, was the publication, in 1877, 
of his “Manual of Rules, Tables, 
and Data for Mechanical Engin- 
eers.” There is no other work | 
like it, at once so comprehensive, 
so reliable and with contents so 
readily available. Mr. Clark pub- 
lished other works, but none to 
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compare with this in practical usefulness. 
Mr. Clark was a Member of the Institu- 
tion of Civil Engineers of Great Britain, 
and was also an Honorary Member of 
our American Society of Mechanical En- 
gineers. 


A New Yacht Engine. 


We are enabled to present toourreaders 
some drawings illustrating the engines of 
a steam yacht now building at the yard 
of James M. Bayles & Son, Port Jeffer- 
son, L. I., for Mr. E. S. Renwick, of New 
York. The hull is to be 130 feet long, 20 
feet beam and 11 feet depth of hold. Two 
“Almy” water-tube boilers, with 20 square 
feet of grate surface each, will supply the 
steam. 

The engines are of the type known as 
the Wells balanced compound, two inde- 
pendent engines being employed upon 
cranks placed go degrees apart. To those 
who are not familiar with this type of en- 
gine, Fig. 1 will make it clear. Each en- 
gine employs two double-acting cylinders, 
the larger or low-pressure cylinder stand- 
ing immediately above the smaller or high- 
pressure; the two cylinders, in fact, being 
comprised in a single casting. The piston 
of the high-pressure cylinder connects 
in the usual way to a crank upon the main 
shaft. The low-pressure piston is con- 
nected, by means of two piston rods and 
two connecting rods, with two cranks 
exactly opposite to and at each side of the 
first crank. The parts of the 
high-pressure system and of the 
low-pressure system being made 
of equal weight, the engine is, of 
course, balanced in any position, 
and may be run without jar at 
any speed. The two engines em- 
ployed in the present case being 
of this type, and the cranks of 
each being at right angles to the 
other, there are no dead centers, 
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ARRANGEMENT OF MACHINERY IN YACHT 
no unbalanced positions, and the steam will develop 450 horse-power, and they pumps, two independent vertical boiler 
distribution gives a very uniform and con- may be instantly reversed when running at feed pumps, and an independent fire 
stant effort upon the shaft. full speed. pump. Many engineers and others would 


The engines are fitted with piston valves 
throughout, and have independent ad- 
mission and cut-off With 
initial pressure of 100 pounds, the engines 


valves. an 


A De Lamater four-bladed screw will 
be used, 6 feet diameter, 8 feet pitch; a 
Lighthall with inde- 


pendent circulating 


surface condenser, 


combined air and 


be glad to know of the practical perform 


ance of these engines, but, unfortunately, 


a pleasure yacht does not offer much op 


portunity for reliable determinations 
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Fig. 2. 


A Novel Countershaft. 


We take pleasure in calling the atten- 
tion of our readers to a new countershaft 
combining novel and valuable practical 
features, and several points of interest 
to mechanics and designers in general. 
Fig. 1 shows a countershaft complete 
with a single hanger, and Fig. 2 shows a 
longer shait with two hangers and all 
the pulleys within them. The _ shafts 
shown are used for driving emery wheels, 
but they may, 


of course, be as readily 
used for any other service. 

The special feature of the arrangement 
is in the shipper. This is operated en- 
tirely by pulling the rope with the weight 
or handle attached. A pull throws the 
belt on, and a pull throws the belt off, 


and so on continuously. The shipper, 
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COUNTERSHAFT. 
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when thrown to either position is locked 
in that position until the rope is pulled 
again. There is no rigid shipper in the 
way; there is never any hesitation as to 
which way to throw the shipper, in case 
it is desirable to stop suddenly; there is 
no limit as to the height at which the de- 
vice may be used, and by the aid of lead- 
ing pulleys the rope may be brought 
down wherever may be most convenient. 

Figs. 3 and 4 show the construction 
and operation of the shipper. The rope 
shive @ turns easily on the fixed stud ¢. 
The clock spring P is fastened to the hub 
of the rope wheel, and also to the over- 
hanging flange of the hanger at d, and 
serves to return the rope wheel to its nor- 
mal. position after each pull of the rope. 
The tension of the spring is sufficient to 
overcome the weight on the rope and to 
bring the wheel back. The normal posi- 
tion of the rope wheel is shown in Fig. 3. 
where the lug ¢ of the wheel is in contact 
with the lug i upon the inclosing case. 
When the rope is pulled, the wheel can 
turn until the lug ¢ strikes the lug 0, thus 
making one-half revolution, or a trifle 
more. The wheel carries a pawl which 
cngages in one of the two opposite 
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notches on the periphery of the wheel 9; 
consequently, each pull of the rope, 
moving the wheel @ from the stop i to 
the stop 0, imparts to the wheel g one- 
half revolution for each pull of the rope, 
and always in the same direction. This 
wheel 9 carries a pin ¢, which works in a 
vertical slot in the shipper /, and at each 
half revolution moves the shipper from 
one extremity of its travel to the other. 
It will be noticed that the caps m m may 
be easily removed, when the shipper may 
be inverted for a belt running the other 


way. 
The countershaft is made in several 
different sizes by the Builders Iron 


Foundry, Providence, R. I. 


Bicycle Tools—XVII. 


TOLEDO MACHINE TOOL SHOPS. 


Toledo, O., is a finely-built town of 
something over a hundred thousand in 
habitants, with wide streets, four or five 
theatres, a multitude of churches, and a 
great abundance of trolley lines equipped 





RIM ROLLS. 


Fig. 107. 


with fine vestibule cars, which transfer 
passengers from one to the other in the 
most amazing and bewildering manner, 
so that, were not the conductors unusually 
painstaking and solicitous, a passenger 
strange to the systems might easily ride 
all day for a solitary nickel and never 
know where he was at in the whole time. 

Toledo is the 
largest wagon factory in the world, yield- 
ing precedence to Studebacker only, and 
has a very large tin can factory, and 
many other well-managed and flourishing 
manufactories; and, in addition to these, 
had on the first day of February, 1896, 
thirteen cycle factories—the number may 
be more before this is printed, but it was 
These 
Daunt- 


said to have second- 


thirteen on the day mentioned. 
follows: Colton, 
Kirk & Young, Lozier, 
Mig. Co., Snell Co., Truman 
Toledo Metal Wheel Co., 


factories are as 
less, 
Maumee 
Cycle Co., 


Gendron, 
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Tally-ho Tandem Co., Union Mig. Co., 
The Wilson and The Yost. These thir- 
teen companies, directly engaged in the 
manufacture of cycles complete or cycle 
parts, are down in cycle production esti- 
mates for an aggregate production of 
135,000 wheels in the season of 1896. The 
Gendron, Yost and Lozier are large es- 
tablishments, and the Lozier is particu- 





Fig. 108 TIRE STRETCHER 


larly interesting from a mechanical stand 
point, as having set for itself a_ strictly 
ideal mark for the quality of its pro- 
duction. 

In the Toledo cycle factories examined, 
a number of machine tools by unfamiliar 
names were noted, all good of their class, 
and some of them excellent. These tools 
were all of Toledo make, and led to an 
examination of the shops in which they 
were made, viz.: The Geo. W. Heartley 
Shops, presses and metal wheel tools; 
The Toledo Machine & Tool Co., presses, 
square shears, automatic link-belting 
making machines and special tools; and 
Baker Brothers, line of 
woodworking tools, a line of extremely 


who make a 





SMALL GEARED PRESS. 


Fig. 109 
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a heavy cycle 
Baker driller is 
interposed 


drill 


efficient key seaters, and 
This 
piecing up, by 
the 


drilling machine 
adapted to 
upright 


stretchers between 


are of the box goose-neck 


frames, which 


PUNCH CHUCK, 


number 
named “Multi- 


although, as at 


de sired 


type, into banks of any 


Fa } ’ : 
ol spincies, at ence are 


Spindle” drillers; present 


constructed, they have an individual over- 


head countershafit for each spindle, and 


are therefore really independent drillers, 
framed in bank instead of multiple-spin 
form \ 


dle proper, in modification of 


this extremely efficient and popular tool 





was shown on the drawing-board by Mr. 
Colburn, in which a single long counter, 
at the base of the bank of drillers, drives 
the whole lot, and so brings these admira- 
ble tools in closer line with the latest prac- 


tice, by adapting each bank to driving by 
an inde pt ndent electric motor 

The Heartley 
Mr. Geo. W. 


inachinist, in 


Shops were started by 
Heartley, blacksmith and 


Toledo in 1881, and in 1885 


Heartley began on his present line of 
metal wheel and band tools and power 
presses 


So far, these papers on cycle tools have 
dealt 
what are 


make 
the 


with the plants which 


called “Youths’ ” 


not 


wheels, 


cheaper grades of cycles, although a vast 


output of such wheels is sold yearly. For 


the metal wheels of such low-priced 


cycles, Mr. Hi 


irtley makes a full plant, 
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consisting of spoke benders, hub closers, 
and rim welders and risers. The Heart- 
ley tools are all distinguished by sim- 
plicity and, as may be expected from Mr. 
Heartley’s personal familiarity with the 





Fig. 112. 


art of blacksmithing, a perfect adaptabil- 
ity to hot metal operations. 

The rim-welding machine, Fig. 107, 
consists of a pair of strongly-geared 
rolls; the under one toggle and treadle- 





INCLINED PRESS. 


Fig. 113 


lifted to the upper roll, from which it is 
driven; the treadle is also connected to 
a clutch-operating bell crank. The clutch 
employed by Heartley is not of the usual 
“Johnson” or “Stiles’’ pattern; it is sim- 
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ply a one-tooth plain spiral clutch, and 
is very simple and very durable. The 
top roll is continuously driven; the bot- 
tom roll drops dcwn and stands still when 
the treadle is released. In operation, the 
rim blank is cut exactly to finished circum- 
ference length, bent in a suitable bender 
to such a diameter as will give a suffi- 
c:ent weld-lap, brought to a welding heat 
and hung on the stationary lower grooved 
roll; pressure on the treadle lifts the 
lower roll to finished rim section of roll 
opening, and at the same time clutches 
the top roll pinion to the top roll shaft, 
which causes the lower roll to revolve, 
and the lap of the tire is at one revolution 
drawn down to the section of the original 
tire stock, and is, of course, made a very 
close approximation to the desired 
diameter. 

To make the diameters exactly uniform, 
the tires are handled from the welding 
machine directly to the rim-sizing ma- 
chine, Fig. 108, and placed on the table 
outside of the changeable, collapsing 
sizing ring; by a pull on the lever, a 
double-toggle action is had to expand the 
sizing ring, and so slightly stretch the 
still hot wheel rim as to bring all tires 
put over the sizing machine very nearly 
to one diameter, this diameter being 
varied by changing the sizing ring in 
an obvious manner. A pile of these 
different sizing rings are shown in the 
engraving. 

The design of the Heartley geared 
press, shown in Fig. 109, speaks for itself; 
the box column has a door and shelves, 
and the tool trays on each side are very 
convenient. The total weight of this 
compact and powerful little tool is 1,250 
pounds, geared 3 to 1, with a 250-pound 
wheel, 32-inch diameter. 

Heartley’s complete outfit for smal! 
metal wheels includes a_ spoke-riveter 
(automatic), which rivets a 20-spoke 
wheel in 20 seconds and gives as good a 
spoke tension as can be had by hand- 
work; wheel-spoke benders (chevron 
spoke), malleable wheel-hub_ closing 
presses, wheel-spoke trimmers, and auto- 
matic tire-punching machines which will 
pierce ;-inch tires with No. 12 Birm- 
ingham gage punches. All of these are 
extremely interesting tools, and might 
well claim a place in these articles did 
space permit. These engravings are 
taken from photographs furnished by 
Mr Heartley, rather than from the shops 
where I saw them in use, because of the 
bad light, which made good pictures im- 
possible. 

The Heartley cycle-wheel spoke header, 
and spoke header and bender combined, 
and adjustable frame-pinning jig, and 
sprocket and hub-capping press, will be 
shown in their proper connection with 
other tools of the same class. 

The Heartley “Ideal” self-oiling ad- 
justable punch holder, Fig. 110, enables 
round punches to be very cheaply made 
from the round rod of tool steel of proper 
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diameter, and held securely, all sizes in 
one holder, “collet’’ drill-chuck style. 
Small round punches often break, and re- 
quire frequent grinding on the end to do 
good work; and the use of this punch 
holder, which is self-oiling through the 
oil hole shown in dotted lines in Fig. 110, 
will, in very many cases, greatly reduce 
the cost of round-punch maintenance. 





Fig. 115. TRIMMING PRESS. 

The manufacture of metal wheels, as 
practiced at the Gendron Cycle Shops, 
where a vast number of toy and youths’ 
cycles and tricycles are made, is most in- 





RIVETING PUNCH. 


Fig. 114. 


teresting, both because of the extremely 
original and surprising tools employed, 
and the extremely low cost at which won- 
derfully strong and good metal wheels are 
produced; and I once more express my 
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regret that space will not allow me to 
detail this instructive art. 

The Toledo Machine & Tool Co. are 
working even beyond their capacity, as 
they are contracting work outside of their 
own shops, and are yet unable to fill their 
orders for cycle tools. They are giving 
their principal attention to a line of well- 
designed presses, of which five engravings 
are given herewith. Fig. 111 shows their 
box-frame geared power press, No. 34— 
weight 3,500 pounds, geared 6 to 1; fly- 
wheel 600 pounds weight, 32-inch dia- 
meter—in use at the Lozier and other 
cycle shops: 45-degree angle slide gib. 
Fig. 112, plain press, ribbed frame, No. 32 
—weight 2,200 pounds; 450-pound wheel, 
32-inch diameter—in use at the Snell, 
Lozier, Yost and other cycle shops. Fig. 
113 is their inclined open back. Fig. 114 
is No. 30—weight, 1,100 pounds; fly-wheel 
300 pounds, 26-inch diameter; horn or 
riveting press—in use in various cycle 
factories. Fig. 115 shows a three-slide 
trimming press—weight 10,000 pounds; 
1,500-pound wheel, 52-inch diameter—in 
use by Withington & Cooley and Jackson 
Cycle Forging Shops; the Snell Company 
have three of this pattern in use. 

The horn press, Fig. 114, has a “Stiles” 
rod. The others have a globe-end lower 
member, threaded into a cast top member, 
with female thread and pinching screw, 
which is, perhaps, open to fewer objec- 
tions than any other style of adjustable 
press connecting rod. Those familiar with 
power press design will see much in these 
machines to praise, and little to condemn. 

Baker Brothers make for the machine 
trade generally their line of powerful key- 
seating machines, with which the readers 
of the “American Machinist” have been 
made familiar. This machine is now 
under consideration in modified form, as 
a broaching machine specially adapted to 
cycle factory use. Broaching cuts are at 
present little used in cycle making. That 
the use of the broach might be greatly 
extended in the production of profiles is 
an opinion long entertained by some of 
the most experienced small-tool makers 
in the country, and perhaps the present 
eager search for improved methods of 
cycle detail manufacture may result in 
bringing broaching cuts into a prominence 
hitherto unknown. 

The bank driller made by the same con- 
cern, and illustrated in these columns 
January roth, 1895, is one of the most 
powerful and rapid drilling machines in 
use. Regular day in and day out per- 
formances of these drillers are as follows: 
hole 1 15-16-inch diameter, 33 inches 
long, drilled in 6 minutes 20 seconds. 
Hole 1%4-inch diameter, 3% inches long, 
drilled in 3 minutes. At the Lozier these 
machines were being very lightly worked 
when I saw them, drilling holes 11%4-inch 
diameter, 234 inches long, in 4 minutes. 
The lubrication, soapsuds and best lard 
oil mixed, flooded. 

I have taken pains to procure full par- 
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ticulars of this extraordinary perform- 
ance, which is far beyond the production 
of some drilling machines ranked as ex- 
tremely good. Superintendents having 
heavy cycle drilling in charge can make 
their own deductions from these state- 
ments. One inch feed per minute for an 
inch and a half drill in drop-forging stock 
is enough to excite attention. The thrust 
of this rapid drilling is taken by a ring 
of thirty-one hard balls, %-inch diameter. 
In the first spindles put up these balls 
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forced the wall of the groove outward at 
the top. In the improved design these 
ball rings will be of tool steel, hardened, 
of increased section, and the balls will be 
twenty-six in number and 5-16-inch in 


diameter. 
The Latest Upright Drill. 


We illustrate the latest upright drill. It 
has been developed under the demands 


of the bicycle manufacturers, and em 
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A NEW 


machine- 
nearly 


were seated in case-hardened 
steel rings, with plain grooves, 
semi-circular, the grooves being slightly 
widened at the face of the ring so as to 


insure a fair bearing on the bottom. 
These’ soft-core case-hardened rings 
failed. Had they been hardened through, 


as they might have been by proper pack 
ing and firing, they would have failed, if 
at all, by breaking across the section, 
which was too small; as they were, they 
rolled the metal of the ring down in a 
wedge under the tread of the balls, and 





DRILL 


PRESS 


braces several novel and good features 
The most striking departure to be noticed 
is in the arrangement of the driving shaft, 
which is placed at right angles to the posi 
tion Any number of 
these drills may be placed side by side, 
and driven directly by a 
single belt from the same shaft. The drill 
illustrated is the 24-inch pattern, and 
drills of this size may be set 30 inches 
apart and still give the operator ample 
room for changing cone belts or any other 
Jigs may also thus 


usually adopted. 


each may be 


operation necessary. 
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be easily transferred from one table to 
another. 

The back gearing also of the drill is 
arranged and operated in a novel way. By 
a conveniently located handle the gears 
may be instantly thrown in while the spin- 
dle is running, or the spindle may be 
stopped at once by the same handle with- 
out waiting to ship the belt 

The feed is either hand or power, with 
quick return and an automatic stop readily 
adjustable, as required. The drill may be 
instantly engaged; and after the stop has 
operated, the drill may be returned with- 
out loss of time, such as unscrewing fric- 
tion disks or other arrangements. It is 
only necessary to turn back the double- 
ended ball handle, which is secured to 
the pinion or worm-wheel shaft. The 
worm revolves continuously on a swivel- 
ing shaft, and the automatic stopping is 
done by throwing the worm out, while the 
re-engagement is only the throwing ot 
the worm in again. The spindle is coun- 
terbalanced and works on ball bearings. 

The table, which counterbal- 
anced, is rectangular, T-slotted, and has 
an oil channel with a %-inch pipe-tapped 
hole for draining. The table is clamped 
by one bolt, which presses the V-shaped 
gib firmly to the drill column, securing 
accurate alignment. The planed surface 
of the table is 18 x 20 inches, and its verti- 
cal adjustment is 16 inches. The back- 
gears are I to 8%; the spindle is I 9-16 
inches at the quill, it has a feed of 10 
inches and is bored to fit No. 4 Morse 
taper. The cone pulleys are 10%, 9, 7% 
and 6 inches for 24%-inch belt; while the 
tight and loose pulleys are 10 inches for 
3-inch belt. Weight of machine, 1,150 
pounds. The drill is built by the Bick- 
ford Drill & Tool Co., Cincinnati, O. 


also is 


On the Care of Plumbago Crucibles. 





The Joseph Dixon Crucible Company 
give directions for the satisfactory man- 
agement of plumbago crucibles, from 
which we take the following: 

“tst. On the fit of the tongs. In a fire 
hot enough to melt brass, or copper, the 
crucible becomes soft and pliable. In lift- 
ing it out to pour, if the tongs do not fit, 
or are not made to grip the crucible at 
the right place, it is easily squeezed out 
of shape and is liable to crack. The Dixon 
Company suggest that the tongs be made 
to grip the crucible just below the bilge, so 
that it will not need such a tight squeeze. 
Some melters use tongs shaped like the 
ace of spades; such tongs remove the coal 
much more easily than those of the regu- 
lation shape. 

“2d. On the kind of coal used for fuel. 
Coal with too much sulphur destroys, un- 
necessarily, the life of the melting-pot. I 
have seen a carload of crucibles give 25 
per cent. more heats by a change of coal. 

“3d. The melter must 
many heats in melting one metal as ano- 
ther. From when melting 


not expect as 


three heats 
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nickel, to six in melting steel, to twenty- 
four in melting copper, the heats run up 
in the forties when melting composition. 

“4th. The drafts and dampers, if ar- 
ranged to produce a reducing atmosphere, 
as against an oxidizing atmosphere, will 
lengthen the life of the melting-pot. An 
oxidizing flame is always unfriendly to a 
plumbago crucible. 

“sth. The flux used also bears on the 
same result. The binding materials in the 


walls of the crucible are impervious to 
some fluxes and easy victims to others. 
“6th. 


allowed for. 


The time of heat is also to be 
If with modern furnaces, 


DRILL PRESS; FOR BICYCLE FRAMES 


high drafts, and taller stacks, the heat is 
taken off in 1% to 13%4 hours, don’t expect 
your crucible to stand this large punish- 
ment as easy as the lighter strain of a 2% 
to a 4 hours’ heat. 

ott. 
you could give a hint to the maker as to 
what metal is to be melted, he could tell 
better what crucibles to send. 

“In the old days a crucible 
crucible; in these modern days we make 
by twenty different formulas, or ‘mix- 
tures,’ as they are called. So tell your 
maker what you propose to melt, and you 
will get a crucible better adapted to the 
work and one that will last longer. 

“8th. After pouring your metal, don't 
roll the pot out of doors where it will get 
rained upon, or on a bed of wet sand, or 
where it will absorb moisture. If you do, 
you will put it exactly where in its hot, 
soft condition it will become spoiled either 
teetotally or partially. Also, in lifting 


If, in ordering your crucibles, 


was a 
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large pots by the crane, don’t release the 
grip and let them drop four or five feet 
on stone floor; rather hold the grip until 
within two or three inches from the 
ground, and then drop them if possible 
on a bed of old dry sand. 

“oth. Don’t leave any metal to cool in 
the crucible, but pour until the melting- 
pot is clean empty. In the parlance of 
the shop, don’t leave the crucible so you 
will find a ‘button’ in the bottom when it 
is cooled off. 

“In cooling, each button will have small 
threads or spikes of metal which will at- 
tach themselves to the soft crucible walls 
and get solidly stuck in them, and they 
tear the walls of the pot to get them out. 

“roth. In charging the crucible, don’t 
wedge the scrap in too tightly; expansion 
and contraction go on in the heating and 
cooling, and a careful charging will pro- 
vide for this.” 

Drill Press For Bicycle Frames. 


We have illustrated in previous issues 
a friction-driven drill press made by the 
Stover Novelty Works, of Freeport, IIl. 
It will be remembered that this machine 
is so arranged that the turning moment 
derived from the friction wheels is pro- 
portioned to the requirements, varying 
with changes of speed made to suit differ- 
ent sizes of drills; and that when the end 
pressure is removed from the spindle, the 
wheels are automatically disengaged. 

Our present illustration is of this drill 
press specially adapted to drilling holes 
in any part of a bicycle frame, the distance 
between spindle and column being abnor- 
mally increased to give room for the 
work. It drills holes from the smallest 
to 3% inch; and yet, by the rule, usually 
adopted for size of such machines, would 
be called a 22-inch drill press. 


The technical schools of England have 
so increased the supply of budding electri- 
cal engineers as to lead to a great surplus 
of supply over demand. Advertisements 
for borough electrical engineers call out 
an average of one hundred replies each. 
The result has been a great fall in salaries, 
which, for borough engineers carrying 
considerable responsibiltiy, scarcely ex- 
ceed those paid to workmen in the shops. 
The application of electricity to power 
purposes is much more restricted there 
than here, and relief from present condi- 
tions is looked for in the growth of these 
and other applications. 


Once more the lesson regarding the 
foolishness of putting big wrenches on 
small valves, to tighten them up, has been 
taught—this time by a fatal accident. The 
explosion of acetylene gas at New Haven, 
to which we referred in our issue of Jan- 
uary 30th, was caused, it seems, by the 
rupture of a the rupture being 
caused by the application of a 30-inch 
wrench to the valve to tighten it up. The 
wrench was used by a machinist—one of 
the three men killed by the explosion 


valve, 
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the left margin, finding the diameter about 
3 5-16. 

For simple twisting, read 
curve, marked R=o. 

For simple bending, read same curve as 
for R= .75. It is merely a coincidence 
that the two curves are the same, and is 
easy of proof. 

Springfield, Mass. 


the lower 


A ‘* Touch-the-Button’’ Fly-Wheel 
Brake. 
An _electrically-released brake, for 


quickly stopping a fly-wheel, has recently 
been placed upon the market in Darm- 
stadt, Germany, and is described in “L’In- 
dustrie,” Brussels. 
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The toothed wheel F turns freely upon 
the sleeve G, except as it is restrained by 
the friction of the cap H; and thus, 
through the tension of the bolts J IJ, the 
force acting through the levers is adjusted. 
The force acting upon the lever is multi- 
plied by the ratio of the arms ¢d to @b, 
and by means of the connecting rods J J1 
the pressure is equal upon the two brake 
shoes; for the pressure which acts against 
the fly-wheel at K is balanced by the pres- 
sure of the other brake shoe, which is 
equal to that of the first, for the following 
reason: The levers M and M1 are pro- 
longed above f, where the connecting rods 
J J! are attached, to such a distance that 
the part €f above is to the part fg below 
in the same ratio as @b to ¢ d. The bal- 


Ty 


tls] 

















The arrangement will be understood 
from the accompanying illustrations. The 
electro-magnet of the disengaging device 
is connected with any number of signal 
buttons placed in various parts of the 
shop. The magnet releases the lever D, 
which falls, and the brake immediately 
takes hold, stopping the fly-wheel in from 
one-half to two revolutions. Nothing is 
said about the throttle valve, although 
that might be closed at the same time and 
by a connection with the same mechanism. 

When, by the operation of the electri- 
cal release, the lever D is allowed to fall, 
the toothed sector FZ at its extremity is 
caught by the toothed wheel F and carried 
downward, the fly-wheel turning in the 
direction of the arrows, the brake shoes 
A and A! being thus made to press upon 
the circumference of the wheel and ar- 
rest its motion. 
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BRAKE, 


A FLY-WHEEL 


ance of the brake-shoe pressures prevents 
all strain upon the fly-wheel shaft. 

To release the toothed sector Z from the 
wheel F, the wedge P, whose surface re- 
ceives the pressure of the sector E, is 
drawn back by the screw N until the nut 
on the screw reaches the end of the slot 
O in the sector. The hand lever S serves 
to throw the lever D back to its original 
position, and the releasing apparatus ar- 
rests the hook of the rod Q on the pivot 
T, the screw N being then moved for- 
ward to its first position. 

The brakes of the above description 
which have been tried have operated with 
certainty and without injury to the en- 
gine. They should be capable of prevent- 
ing many accidents. 

They are made by the Actien-Maschin- 
enban-Austalt vorm. Venuleth and Ellen- 
berger, Darmstadt. 
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Regulations Relating to Marine Boilers 
—Responsibility for Ignoring 
Them. 


Assistant Secretary of the Treasury 
Hamlin has recently rendered a decision 
which will be of interest to boiler makers: 

On January 27th, the Knoxville & 
Chattanooga Packet Co. addressed a let- 
ter to the department, asking its author- 
ity to use two boilers, on the ground, as 
they claimed, that illegal construction 
complained of was neither their fault nor 
that of the makers—the boilers having 
been built, as they claim, under the 
printed rules of the Board of Supervising 
Inspectors; and that, in relation to one 
of the defects in said boilers—namely, 


3 





{ 


7. 

















ab 
Fig. 4 
Fig. 3 
insufficient space between the internal 
flues—no reference was found in said 


rules; and they asked to have the privi- 
lege to use such boilers, temporarily at 
least. 

In reply thereto, Mr. Hamlin said: 

“You are informed that this department 
has no authority to grant the privilege 
you ask for; for though it is true that the 
rules and regulations, with which you ad- 
mit the boiler-maker was furnished pre- 
vious to the construction of the boiler, 
do not contain the information in regard 
to space between the flues of internally- 
fired boilers, such failure was because of 
the fact that such requirement is a statu- 
tory one that boiler-makers have no ex- 
cuse for being unfamiliar with, the rules 
and regulations only containing explana- 
tory details of construction required by 
statute law, where such explanation is 
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necessary. In the case under considera- 
tion, the statute is explicit and needs no 
explanation, said statute reading as fol- 
lows: 

“ “Sec. 4434.—No externally-fired boiler 
having its shell constructed of iron or 
steel plates exceeding an average thick- 
ness of thirty-one hundredths of an inch 
shall be employed on any steam vessel 
navigating the Red River of the North 
* * *: and no externally-fired boiler 
employed on any such steam vessel shall 
have less than three inches space between 
its shell and any of its external flues, and 
not less than three inches space between 
such flues when any such flues are more 
than five inches in diameter * * *.,’ 

“You are further informed that the 
rules and regulations to guard against 
possible ignorance of the law on the part 
of the boiler maker, provide: 

“*The manufacturer of any boiler to 
be used for marine purposes, shall fur- 
nish the inspector of the district where 
such boiler or boilers are to be con- 
structed, a blueprint or tracing descrip- 
tive of same for their approval, which 
shall be kept on file in his office; also 
the kind of material and size of rivets to 
be used in the construction of such 
boilers and the size and pitch of the rivet 
holes in same, as well as an affidavit sub- 
scribed to, either by himself or author- 
ized agent having superintendence of the 
construction of such boilers.’ This for 
the purpose of allowing the inspector, by 
examination, before the construction of 
the boiler, to point out and instruct the 
boiler-maker as to defects of construc- 
tion, so that the boiler-maker can remedy 
them before cutting up his material. 

“It is assumed that no blueprint was 
furnished in this case, as required, and 
therefore the present trouble, for which, 
if the assumption is correct, the boiler- 
maker is wholly responsible, as he is in 
respect to the inefficient thickness of the 
heads of the boiler, the rule for which is 
contained in the general rules and regu- 
lations, which is admitted he had before 
him, the specific rule reading as follows: 

“*All heads employed in the construc- 
tion of cylindrical boilers for steamers 
navigating the Red River of the North 
* ¥* * shall have a thickness of material 
as follows: For boilers having a diameter 
exceeding 32 inches and not exceeding 
36 inches, not less than one-half an inch; 
for boilers exceeding 36 inches in diame- 
ter and not exceeding 40 inches in 
diameter, not less than nine-sixteenths of 
an inch; for boilers exceeding 40 inches 
in diameter, not less than one-sixteenth of 
an inch additional thickness for every 
8 inches additional diameter required for 
boilers 40 inches in diameter.’ ” 

The privilege asked for was therefore 
denied. 


If you have not yet expressed your 
choice of a school to have the Davis & 
Egan silver and gold-plated lathe, you 
should do so before March Ist 
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Automatic Hub-Drilling Machine. 


We present herewith an illustration of 
a machine designed to automatically drill 
the spoke holes in a bicycle hub. 

The spindle is driven by gearing in the 
manner indicated, and a worm on the 
spindle drives a worm wheel, to which 
are attached two cams. One of these 
cams, by means of a lever connection, 
feeds the spindle forward and returns it 
quickly; while the other cam, by means 
of a second lever connection, operates the 
ratchet wheel at the right of the hub 
shown, and thus indexes the hub for the 
next hole, the machine being entirely au- 
tomatic, except that it is necessary to 
place the hub in position properly and re- 
verse it after the first flange is drilled. 

An index pin enters one of the holes in 
the flange first drilled, and insures that 
those in the other flange shall be prop- 
erly located. 

That which 


the machine 


portion of 





SPOKE HOLE 


holds the hub can be adjusted to any re- 
quired position, so that the holes will be 
properly drilled with reference to spoke 
direction. The machine is intended to be 
bolted to a bench. It is made by the Sto- 
ver Novelty Co., Freeport, Ill. 
Horse-Power and Longevity of Big 
Gun. 


“La Nature” recently had something 
to say about the horse-power developed 
by a cannon in throwing a shot, and 
brought out some astonishing results. 
The article referred to states that an 
Italian 100-ton gun, with a charge of 550 
pounds of powder and a shot weighing 
2,000 pounds, will give an initial velocity 
of 523 meters (1,715 feet) per second. 
The length of time given during which 
the charge acts is less than one-hundredth 
of a second, and makes the 
horse-power developed about 17,000,000; 
and adds that in some of the largest guns, 
with their heaviest charges, the horse- 
power will go as high as 24,000,000. 
These figures, it seems to us, are a little 
wild, and will bear revision; but even 
then the results obtained are sufficiently 
remarkable. 

As we have not 


hence it 


the data from which 
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the statement was made up, we prefer to 
records of a 100-ton Arm 
strong gun. This gun, by the way, was 
made for the Italian Navy, and, after all, 
may have inspired the item referred to 


refer to the 


The gun, with a projectile weighing 2,000 
pounds, as above, and with a charge of 
muzzle 
velocity of 1,475 feet per second. The 
length of barrel traversed by the shot 
was 30 feet, and if we assume the mean 
the 


> 


30 


340 pounds of powder, gave a 


velocity to have been one-half of 

muzzle velocity, then it traversed the 
feet at the average rate of 737.5 feet per 
second, and the time occupied therefore 
was 30— 737.5 — .040678, or, say, one 
The total 
energy in foot-tons was 30,163, or 60,326,- 
coo foot-pounds; and as this was devel- 
oped in .04 second, the energy developed 
per minute at the same 
60,326,000 X 25 X 60=90,489,000,000, 


this divided by 33,000 gives us 2,742,001 


twenty-fifth of a second. 


rate would be 


and 


as the actual horse-power developed 


te 


ee 
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Taking, again, the foot-pounds developed, 
60,326,000, and dividing by 33,000, we have 
1,828 minutes at one horse-power; and as 
we have 1,440 minutes in a 24-hour day, 
it would only amount to 1.27 horse-power 
for the day. Allowing 2 pounds of coal 
per horse-power per hour, we would have 
1.27 X 24 X 
the work done by the 340 pounds of 
powder, which shows that gun powder is 
not the cheapest fuel for power develop- 
ment. 

It is understood that one of these guns 
is considered unsafe after 100 shots have 


2= 61 pounds of coal to do 


been fired, and is put out of service; so 
that its entire active life is comprised in 
about 4 seconds, while steam engines jog 
along year after year with slight depre 


ciation. 


Emory Stockwell, who had been sup- 
erintendent of the Yale & Towne factory 
at Stamford, Conn., since 1868, died, on 
the 18th inst., of heart disease. He was 
an inventor, and had 
able attention to improvements in time 


devoted consider- 


and other locks for safes 
A. L. Ide & Son, of Springfield, IIl., 
signalized Lincoln's birthday celebration 


by sending, gratis, small but good photo- 
graphs of Lincoln’s home in Springfield 
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ELECTRICAL MACHINERY. 


The Present Development and Future 
Possibilities of Electricity. 


BY WM. BAXTER, JR. 


In Two Parts - Part Il. 





In the field of electric lighting, there is 
a much greater chance for extraordinary 
improvements than in that of the applica- 
tion of power. In an “arc” light, less 
than ten per cent. of the energy applied 
is converted into light; the balance passes 
off in the form of heat. In incandescent 
lights the efficiency is still lower, being 
about four or five per cent. We know, 
from fundamental principles, that all the 
energy of the current can be transformed 
know that it is 
theoretically possible. But we do not 
know that it can be accomplished practic- 
ally. We do not know that there is any 
practical barrier that would render the 
solution of the problem impossible. We 
are justified, therefore, in assuming that it 
is possible. Assuming that the problem 
can be solved, we are still unable to say 
what effect its solution would have on the 
electric lighting industry, or on the ap- 
paratus now used. If the solution should 
be affected by the use of machinery that 
would develop currents radically different 
from those now used, then the present 
generators would be of no value; but if 
the result is accomplished in some other 


into light; that is, we 


way, the present machines would not be 
cast inside. 

Tesla and others have been experiment- 
ing for several years in this field, on a 
line that would require the use of genera- 
different 
now in use; but others, who have been 


tors considerably from those 
working in a different direction, could, if 
the 


All that has been accomplished in this 


successful, use present machines. 
line is so purely experimental, and so far 
removed from a practical form, that it is 
impossible, from the light it throws on 
the subject, to form any idea as to the 
probability of ultimate success, or of the 
direction in will be at- 
tained, if attained at all. The work of 
Tesla and others, within the past five or 
six years, has been almost entirely an 
elaboration of experiments that were first 
made over fifty years ago. Some new 
developments have been made, but, in the 
the advance the 
former years has been in the way of 
carrying these experiments to a further 
stage of development, and also in pro- 
ducing the results on a very much larger 
the future of 
we are entirely in the 


which success 


main, over work of 


scale. Therefore, as to 
electric lighting, 
dark; but, from the experience of the 
past in other fields, we may conclude that 
improvement will doubtless be made step 
by step, and that the probability that 


someone will at one bound land, practi- 
cally, at the point of perfection is very 
slight. 

If perfection in electric lighting should 
be attained within a few years, and the 
system involved the use of new systems 
of electric generators, the present ma- 
chines would not be a loss, because they 
could be used as motors. 

The storage battery 
great fascination for most men, owing to 
the extravagant claims that have been 
made for it. If it were possible to place 
a battery the size of an ordinary hand-bag 
under the seat of a carriage, and have the 
necessary power to make a trip of fifty 
or seventy-five miles, then the future 
prospects of such a device would be very 
bright. But such results are only pos- 
sible in the imagination of the scribes 
who from time to time give descriptions, 
in the daily press, of electric bicycles 
propelled by storage batteries, so small 
that they can be carried in the vest pocket. 
Great improvements in storage batteries 
are possible, but they will be in the line 
of increased durability, and not in the 
reduction of weight. We know, from 
actual experiments, the thermo-chemical 
value of about every form of matter that 
can be used for this purpose; we therefore 
can tell beforehand what would be the 
maximum theoretical duty of an element 
of a battery composed of any particular 
substance. Knowing this much, we 
know the limit toward which practice 
may approach, but beyond which it can- 
not go, just as we know the limit beyond 
which fuel economy in the steam engine 
cannot go. 

Storage batteries will never be able to 
compete in the distribution of power with 
central stations supplying a _ district 
through feeders; but they have a field 
of their own, which they are now supply- 
ing to a limited extent, and in which they 
will be more extensively used as im- 
provements tending to increase their 
durability are made. This field is that 
of adjuncts to the generators in power 
and lighting stations; that is, in supply- 
ing current during short stoppages of the 
machinery, and to equalize the load upon 
the machinery, as has recently been ex- 
plained at length in these columns. 

The most important and valuable of all 
the possible developments in this field 
that the future has in store, is that of the 
generation of electric energy by chemi- 
The 
problem of the production of electricity 
direct from coal has occupied the atten- 
tion of many of the most able electricians 
of the day, and has become familiar to 
the general public through the frequent 
allusions to it in print, especially in the 
well known 
steam engines 


is a subject of 


cal action between cheap substances. 


electrical journals. As is 


to engineers, the best 


convert into work only about fifteen or 
sixteen per cent. of the energy set free 
by the combustion of the coal in the fur- 
nace of the boiler. It is further known 
that much better results are not possible, 
owing to the physical properties of water 
and steam. We also know that an 
electric battery will convert about eighty 
per cent. of the energy set free, by chemi- 
cal action, into electric energy, and that 
the electric motor will convert over 
ninety per cent. of this energy into work. 
Therefore, of the energy liberated by the 
decomposition of matter in an electric 
battery, fully two-thirds can be converted 
into mechanical energy; whereas, the 
best results with steam engines are within 
one-sixth. In view of these facts, it 
follows that if we could make a battery 
that would use coal, or some substance 
equally cheap, we could effect an enor- 
mous saving in the cost of producing 
power. The production of such a bat- 
tery is theoretically possible, but the 
practical difficulties in the way of its 
accomplishment are very great, and all 
the work that has been done in this line 
has failed to advance the subject far 
enough to enable us to see daylight ahead. 

The production of such a battery would 
work a revolution in the industries of the 
world; how great a revolution we could 
not say, as that would depend largely on 
the form, dimensions and weight of the 
apparatus. The electric motor, with such 
batteries, would supersede the steam en- 
gine for all stationary work; but whether 
it would for marine work, would depend 
on whether the batteries were light and 
compact, or the reverse. The same con- 
siderations would determine the degree 
of its usefulness in railway work. If the 
batteries were small and light, they could 
be placed within the motor car, or in a 
separate tender, and the central power 
station and trolley lines and feeders would 
be dispensed with; but if not small and 
light, the trolley lines and station would 
have to be retained. In the latter case 
the batteries would be located in the sta- 
tion, and would replace the boilers, en- 
gines and generators. In any case, the 
saving in the cost of producing power 
would be very great, and the field of the 
electric industry would be enormously ex- 
tended. Any calculations as to the future 
development of electricity, based upon the 
supposition that this problem will be 
solved, are too much like a dream to re- 
ceive serious consideration. We know 
that the solution of the problem is within 
the limits of possibility; but as to its solu- 
tion, we stand in the same position as we 
do in regard to finding the north pole— 
we know it is there; we know that many 
attempts have been made to reach it, with- 
whether will ever 


out success; 


reach it, no one can tell. 


anyone 
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In summing up all the foregoing, it 
may be said that the oft-repeated state- 
ment that electricity is in its infancy is 
only true in so far as its application to 
industrial purposes is concerned; that the 
developments of the future will, doubt- 
less, be principally in the adaptation of 
electric machinery to new uses, and to im- 
provements in its mechanical details; and 
finally, that although great improvements 
are possible in the field of electric light- 
ing and that of generating electric energy, 
the prospects of anything very extraor- 
dinary being accomplished are not great; 
but if efforts in this line should be crowned 
with success, the effect would be to in- 
crease the value and usefulness of all 
kinds of electric machinery and all electri- 
cal industries. 


Electrotechnics—VIII. 
The Principles of Electricity for Practical Men. 


BY FRANK S. MASON, 

By means of the last formula we may 
calculate the flux of an electro-magnet 
of which we have the dimensions and the 
material of the core, and ampere turns 
of the exciting coil of wire. But it more 
frequently happens that we have the di 
mensions of the core and the magnetic 
flux given, and the 
ampere turns of the exciting coil or spiral. 


wish to estimate 
In such a case we proceed as follows: 

22. TO CALCULATE THE AM- 
PERE TURNS required to force a given 
number of magnetic lines through a mag 
of known material and di- 
mensions. First, it noted that 
the value of , for any substance is not con- 


netic circuit 
is to be 


varies with 
that is, the 


stant for the substance, but 
the 


amount of magnetism generated in the 


degree of saturation- 
In this respect it differs from the 
the 
which, as was pointed out in 


core. 
resistance of conductors to electric 
current, 
§ 6, is constant for all values of the cur 
rent, provided the temperature be kept 
constant. Owing tothis variation in the 
value of 44 we must first decide upon the 
desired degree of saturation, or density, 
so to speak, of the magnetic flux, and 
a-sign a corresponding value to y. This 
value of j4 may be had from tables pre- 
pared from the researches of Hopkinson 
and others. Next, since the amount ot! 
leakage through the surrounding air is an 
uncertain factor, we must assume from 
experiment an allowance for error. If 
we know that of all the lines of force gen- 
erated in the magnet core, only a frac- 


: I 
tional part pass through the armature, 
y 


then we must generate v .V lines in the 
magnet core to force .V lines through the 
armature—that is, for instance, if only one- 
half of the magnetic lines generated in the 
core, of the through the 
armature, we must generate 2 V lines in 


magnet pass 
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the magnet core in order to force N lines 
through the armature. 

In a dynamo we require to force a 
given number of lines, which we call N, 
through the armature. This same num- 
ber must be also forced through the air 
gaps. As has some of the 
lines forced through the magnet cores do 
not go through the armature, but leak 
through the surrounding air; and to pro- 
vide for this, we must force an increased 
have called 


been stated, 


number of lines, which we 
v V, through the magnet cores 

The method of procedure is to calcu- 
late the ampere 
turns required to force v \ lines of force 
through the magnet core, and Y lines 
through the armature and air gaps. Then 
the sum of these three determinations will 
give the total number of ampere turns re- 
quired for the entire circuit. 

Using the subscript rotation as before, 


separately number of 


we may let 
.7, = magneto-motive force required for 
the field cores ; 
MW, = magneto-motive force required for 
the armature; 
7, = magneto-motive force required for 
the air gaps ; 


C, di ampere turns required for the 
field cores ; 

C, S, = ampere turns required for the 
armature ; 

C, S; = ampere turns required for the 


air gaps. 

We will first determine the number ot 
ampere turns, that is, the value C, S8,, 
required to force NV lines through the 
field 
obtain the value of C, 8, 
v N lines through those cores. 

Going back to our original equation, 
M 
R 


cores, and then multiply by v_ to 


required to force 


A 


we have found that 
M 1.257C S 
that is—for the field cores 
M t.os7 C, S, 
for the armature 
M, 
and for the air gaps 
M, = 1.287 C, S, 


Now for the field cores 


(8, $ 19) 


5067 C. Se 


. / : 
R, — (9, = 20) 
A, fly 
Putting these values in their stead, we 
have 
, a7. S . 
N . Sark (10, § 21) 
/, 
A, py 


which gives the number of lines of force 
forced through the field cores by C, 5S, 
ampere turns, /, 4, yj, being the length, 
area and permeability of the cores. 

But, as has been stated, we usually have 
N given, and wish to find C, 5,; and to 
do this, we must transform the equation 
and solve it for C, S,. To do this, we first 
multiply both sides of the equation by 

‘ 


. giving 
Ay fy 
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ae 
N . og7C, 5, 
Ay 


We then divide both sides by 1.257, giving 


C1; (12) 


1.257 
which gives the ampere turns required to 
force .V lines through the magnet core. 
But we wish to force v .V lines through the 
magnet core on account of leakage ; and to 
do this we must multiply by v, giving a 
corrected value of C, S,—that is, 


Cc, 3, ampere turns. 


1.257 
We must also force .V lines through two 
air gaps, and the same number through 
the armature. To force .V lines through 
the armature we require 

ee 

ma : 
4 1, fle 

Ce Ds 


7 1.257 


ampere turns, 


And to force .V lines through the air gaps, 


we require 


ampere turns, 


ae) 
re 


The total number of ampere turns must 


be the sum of the three—that is, 
Total CS C, 5, + C, 5, + C, 3S, 
vA v — vy 2% 
1, ou lo ut 1 
1.257 
v/ 21 
\ = ) 
( 1, fy As [le 1 
(13) 
1.257 


Note that in all these calculations the 
centimeter is the unit of length, and the 
square centimeter the unit of area. 


Electrical Strabismus. 


Prof. F. B 


well known, and the success 


The work and standing of 
Crocker are 
of the Crocker-Wheeler motor sufficiently 
recent article 


attests it Nevertheless, a 


by Professor Crocker, on *“Coalless 


Cities,” appears to us an admirable illus 
tration of the tendency among even the 
best minds to run in grooves, and, when 
lavorite subject, to 


the 


contemplating thei 


look upon the problems of future 


from a one-sided standpoint 

This article contemplates the abolition 
of the direct burning of coal in cities by 
and distribution of en- 


the introduction 


ergy from without, and it professes to 


compare the various methods which have 
been suggested for doing this 
The objections to the direct burning of 


coal within city limits are pointed out to 


be the expense of transportation ol coal 
and ashes, and the vitiation of the atmos 
phere. This vitiation is of two kinds 

that by carbonic acid gas, which, being 


transparent, affects the purity, but not the 
and that by 
which 


clearness of the atmosphere; 


smoke or unconsumed carbon, 


renders the atmosphere murky. 
A comparison of hard and soft coal 
that the 


burning cities will show at once 
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carbonic acid is a bagatelle compared 
with the smoke—which, indeed, is tacitly 
admitted by Professor Crocker, by the 
citation of Pittsburgh and London as hor- 
rible examples of the effects of coal-burn- 
ing. He admits at one point that fuel 
gas would free the city from smoke and 
ashes, but nevertheless proceeds to con- 
tend that “the use of gas, however, fails to 
fulfill the conditions of the problem as 
laid down, since, as just noted, it vitiates 
the atmosphere to the same extent as the 
ordinary aboriginal method of burning 
coal under our very noses.” Here the 
fact that the chief source of nuisance con- 
nected with coal is smoke, from which gas 
fuel would rid us, is ignored, and gas fuel 
is quietly saddled with all the objections 
which belong to coal—smoke included. 
Now, as a matter of fact, would not Pitts- 
burgh and London consider their fuel 
problem satisfactorily solved if they could 
be rid of their smoke, and was not the in- 
troduction of natural gas into Pittsburgh 
hailed with acclaim for this very reason? 

The under discussion conven- 
iently ignores the whole question of the 
cost of distribution; though, as will be 
seen by consulting another article in the 
same publication, the cost of transmitting 
3,000 horse-power in gas and electricity 
under parallel conditions is as one to three 
hundred! The distribution of gas is ob- 
jected to on account of the “danger of 
explosions and fires due to leakage of the 
gas,” but the use of alternating currents 
at 10,000 volts pressure is contemplated 
without suggesting that danger may at- 
tend it! 

Our author’s one-sided electrical eye- 
sight is, however, best shown in the man- 
ner in which he solves (?) the problem of 
electric heating If there is one applica- 
tion of electricity which, more than all 
others, seems to us intrinsically absurd, 
it is to heating—except, that is, to local 
heating, or under special circumstances. 
It is well known that general heating 
through electricity must be at least ten 
times as expensive in coal as when done 
directly. The main solution of this diffi- 
culty lies, according to our author, in the 
“steady and long-continued load due to 
heating,” which “is favorable to the eco- 
nomical working of the generating ma- 
chinery.”” In large stations the saving due 
to a steady load can hardly exceed ten per 
cent., and how this can make up an in- 
creased expenditure of a thousand per 
cent., only an electrician can tell. We are 
furthermore told that “it should be re- 
membered that heating is required only 
during four or five months of the year, 
and many days of that period are suffi- 
ciently warm, so that little or no artificial 
heat is needed; consequently, the total ex- 
pense per annum would not be very 
great.” Ahem! Exactly! Of course, 
this fact applies to electric heating only; 
and, of-course, it would go a long way to 
overcome the difficulty that ninety per 
cent. of the heat value of the fuel is wasted 


article 
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in electric heating. But, seriously, are we 
to be expected to believe that we shall 
ever see electric plants installed for gen- 
eral heating—of enormously greater ca- 
pacity than would be required for all other 
purposes combined—the conditions being 
that they shall work under an efficiency 
of ten per cent. or less, and stand idle 
during seven or eight months of the year? 
Few things are certain about the future 
of electricity; but one thing is certain, 
and that is—that so long as its chief 
source is the steam engine, we shall never 
see it used for general heating. 


Editor American Machinist: 

I note your criticism of my article on 
“Coalless Cities,” which appeared in the 
January number of “Cassier’s Magazine.” 
The first point to which you object is the 
one-sidedness of my argument. But the 
criticism is really more biased than the 
article itself, because I stated both sides, 
and freely admitted the weak points of 
my scheme; but you give me no credit for 
doing so. You pick out the sentence: 
“The use of gas, however, fails to fulfill 
the conditions of the problem as _ laid 
down, since, as just noted, it vitiates the 
atmosphere to the same extent as the 
ordinary aboriginal method of burning 
coal under our very noses.” In regard to 
this you say that I am wrong, because 
gas produces no smoke. But you fail to 
quote: “The conversion of all fuel into 
gas . saves the trouble of handling 
coal, for example, and also frees the city 
from smoke and ashes; but the consump- 
tion of oxygen and the production of 
carbonic acid would still remain as great 
as with the ordinary use of coal.”’ This 
last sentence appears ten lines above your 
quotation, the two taken together being 
a complete and fair statement of the case. 
I use the word “‘vitiates” to mean the con- 
sumption of oxygen and the production of 
carbonic acid, the results of which are far 
more injurious to health than the pres- 
ence of a little dirt in the form of smoke, 
the latter being objected to merely be- 
cause it happens to be visible. The im- 
portant difference between city and coun- 
try air is really due to the first-named 
effects of combustion. 

When you say that “the article under 
discussion conveniently ignores the whole 
question of the cost of distribution,” you 
yourself “conveniently ignore” two or 
three pages of a careful estimate of this 
cost, which, in fact, forms a large part of 
my article. In this estimate the cost of 
distribution is found to be small. Ano- 
ther of your statements is equally un- 
fair, to wit: “The distribution of gas is 
objected to on account of the ‘danger of 
explosions and fires due to leakage of the 
gas,’ but the use of alternating currents 
at 10,000 volts pressure is contemplated 
without suggesting that danger may at- 
tend it!” My position in this case is per- 
fectly correct, because the 10,000 volts are 
carried by underground conductors, and 
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no one but the employés of the company, 
specially skilled and protected with rub- 
ber gloves, etc., would ever come in con- 
tact with them. My plan distinctly ex- 
plained that the current would be trans- 
formed down to one or two hundred volts, 
which is perfectly safe, before it was sup- 
plied to any user; whereas the gas, with 
its danger of explosion, fire and asphivia- 
tion (which I did not mention), would go 
into almost every room. The _ public, 
through ‘ignorance, greatly exaggerate 
the terrors of electricity, and are not 
aware that there are about as many deaths 
in New York City due to gas as there 
are in the whole world due to electrical 
conductors. 

The unfairness of the strictures on my 
article extends to the last point which you 
make, regarding the excessive cost of elec- 
trical heating of buildings. I freely ac- 
knowledged the difficulties in this direc- 
tion, and said, among other things: “Two 
or three of the ordinary electric lamps 
give ample light for a room of moderate 
size, but their effect on the temperature 
of the room is hardly perceptible, al 
though it is a physical fact that they con 
vert into heat practically all of the elec 
tric How 
could the case against electric lighting 
be put more strongly? But with current 
sold at two cents per horse-power hour, 
which is about one-fifth of present cen 
tral station, electric heating is by no means 
preposterous. Even if coal continued to 
be used for heating large spaces during 
the fifty or hundred very cold days of the 
year, electric current would supply all the 
other wants in power, lighting, cooking 
and local heating—as, for example, in bed 
rooms, which only need be warmed for 
two or three hours a day. The final result 
would certainly be that coal would be used 
less and less. 

In short, I find nothing to retract or 
modify in my article; and I feel as sure as 
before that some method substantially 
like the one I suggested will be adopted, 
and its results will be fully as far-reaching 
as those indicated. Electrical engineers 
are in a position to look with serene con- 
fidence upon the prospect, mingled with 
pity for the “old fogies,”’ who will be 
forced to: witness the steady progress of 
things which they consider objectionable 
and impracticable. 


energy supplied to them.” 


F. B. CROCKER. 

[Our desire to be fair in this matter 
is sufficiently shown by our sending the 
manuscript of our criticism to Professor 
Crocker before its publication. 

Professor Crocker must have over- 
looked our statement that “he admits at 
one point that fuel gas would free the 
city from smoke and ashes.’’ The gist 
of his position we take to be shown in 
his summing up; and we cannot read this 
in any other way than meaning that, after 
all, gas fuel has about all the disadvan- 
tages of coal. Vitiation may mean, 
technically, the production of carbonic 
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acid, as claimed by Professor Crocker; 
but in spite of this, we believe the chief 
objection to solid fuel to be the smoke 
it produces, and that gas fuel, by ridding 
us of this, would accomplish pretty nearly 
all that electricity could do, and without 
the enormous losses inherent in electric 
heating. Professor Crocker may direct 
his attention to freeing city air from car- 
bonic acid, but what the public wants is 
riddance from smoke. 

We are wholly unable to understand 
how any paper showing of the figures 
at which electrical current can be supplied, 
can overcome the fact that not over ten or 
twelve per cent. of the fuel burned can 
reappear in electric house radiators. Add 
to this the expense of production, distri- 
bution, administration, and wear and tear 
of plant, and it seems to us that the case 
against electric heating is proven. More- 
over, it seems to us beyond reason to 
claim that the economies made available 
by moving the central stations without 
the city limits, would reduce the cost of 
current to one-fifth its present rate. Such 
a claim is certainly a severe indictment 
of the engineering has located 
such stations as they are now! 

We fear that Professor Crocker 
ourselves must “agree to disagree’ on this 
subject.—Ed. } 


which 


and 


LETTERS FROM PRACTICAL MEN. 
The Kane-Pennington Motor. 


Editor American Machinist: 

In reply to the pertinent questions of 
“Mechen,” in January 23d, I 
would say, first, that I am glad “Mechen’”’ 
asks them, because they are founded on 
obvious discrepancies in my articles on 
the Kane-Pennington Motor; and, sec- 
ond, that I am very glad to answer them, 
as the correct answers to these questions 
are a matter of simple justice to Mr. Pen- 
nington, whose work is far enough out 
of the common gas engine track to claim 
positive originality; and the editor has, so 
far, given me, as regular correspondent, 
but one single and only instruction: 
that all matters presented by me should 
be treated with absolute truth and fair- 
ness, so far as my own personal limita- 
tions would permit. And I feel that, al- 
though using the utmost care to give only 
correct impressions of the Pennington 
motor, I have in some details failed to 
present the case in such clear light as to 
give the reader a wholly correct impres 
sion. 

(1) “Mechen” asks: “Does a suspen- 
ded motor-driven cycle making 1,500 rev- 
olutions per minute with naked cylinders, 
prove that the same machine could run 
on the road loaded to its working limit 
with naked cylinders?” I answer, No: 
certainly not. The needle valve was throt- 
tled down, so that the explosions were 
only frequent enough to keep the velocity 


issue of 
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at about a certain rate, as evinced by the 
vibrations of the suspended machine; the 
power developed was extremely small, of 
course—perhaps not more than one twen- 
tieth of 1 horse-power, and perhaps not 
even that. In the particular case to which 
I gave most attention, only one of the 
pair of cylinders was operative. The cyl- 
inder packing rings are made about one- 
sixteenth inch large in diameter before 
cutting open; this gives them consider- 
able friction on the cylinder walls when 
new, and there was a new set of rings in 
the idle cylinder being worn down to a 
smooth bearing by the cylinder which was 
at work. The idle cylinder, with its rough 
rings, had to be constantly watched to 
keep it from injurious heating from fric- 
But I repeatedly saw this same ma- 
chine run on the ground over bad roads 
at a speed which forbade any desire on my 
part to ride it, with a full explosion in each 
cycle of changes, as evinced by the regu- 
larity of its exhaust as it flew past me, 


tion. 


without any overheating of its cylinders. 
Some of this riding was done by Mr. Pen- 
nington, who weighs 225 pounds; and 
while I cannot state the actual power de- 
veloped by the motors in this case, I do 
not think it fell below 4 horse-power. In 
this guess I may be entirely wrong, but 
I give it as the best I have to offer. In 
this connection I shall next answer “‘“Me 
chen’s” sixth question: 

(6) The unjacketed Pennington pair of 
“En- 


was 


motors weigh 17% pounds, about. 

gineering” says 20 pounds, which 
probably the weight of a pair of jacketed 
cylinder motors, and gave 2 horse-power 
at 500 revolutions per minue, which is 
quite in line with my own statement that 
these motors could develop 5 horse- 
power; as they would, according to the 
“Engineering” test of 2 horse-power at 
500 revolutions, give 4 horse-power at 
1,000 revolutions, and 6 horse-power at 
1,500 revolutions, which is a speed quite 
within the safe possibilities in my own 
opinion. Mr. Pennington believes 2,000 
revolutions per minute perfectly safe, and 
I saw no cause to doubt the correctness 
of this belief. 
that the motor was deficient in accuracy 
of construction. I that no 
cylinders I saw were even a fairly close 


approximation to truly cylindrical shape: 


I did see constant evidences 


am certain 


and it was sheer excellence of design, and 
nothing else, which gave the results which 
seemed so remarkable to me. Also in this 
connection, I “Mechen’s” fifth 
query?: 

(5) The engraving and drawings and 


answer 


description already given so completely 
illustrate the Pennington motor parts, 
that the gas-engine expert must be fully 
aware of the extent of the novelty of this 
machine. It must be borne in mind that 
seemingly important 
machines have revolutionized the practice 
of the world in many instances, and that 
the simplicity of an invention and its 
obviousness (after it is made) are not de- 


slight changes in 


15-215 


tractions from the merit of the inventor 
Ii Pennington’s thin cylinder can obviate 
the need of the water jacket, or reduce the 
cooling effect needed to keep the cylin- 
ders at a safe temperature, so that a very 
little water used over and over again will 
keep the cylinders cool, so that the gas 
engine can become a perfectly suitable 
motor for cycles and other means of ef 
fecting individual translation at very high 
rates of speed, then the simple substitu 
tion of wrought-steel thin cylinders for 
gray 
i110n gas-engine cylinder is an invention 
of the first magnitude, and 
should be credited with the full measure 
of his usefulness in that direction 

(2) “Mechen” asks why tests were not 
better the 
boxes were waiting for the motors to be 


the previous exclusively adopted 


Pennington 


made with means. Because 
packed for shipment to London, and time 
would hardly permit even the making of 
the rude tests which were made, as the in 
terests of foreign 


possible purchasers 


would admit of no further delay. In an- 
swer to the last part of this second ques- 
tion, I would say that it seems impossible 
that there can be any effect whatever pro- 
duced by any spark except the one ignit- 
ing spark; at the same time there were, 
undoubtedly, experiments which seemed 
to certainly show a different and better, 
much better, effect with the preliminary 
“long, thin spark,” absurd as such an as- 
sertion appears on its face. 

(3) In regard to the “Regan” engine 
effects, I absolutely cannot say more than 
I did not claim that 
the ordinary Regan card should be com- 


I have already said 


pared with the Pennington cards, nor that 
the Regan card given was a fair ordinary 
gas-engine card, nor even that it was a fair 
Regan card; I said I did not believe it was 
a fair Regan card, and, of course, did not 
claim it was anything but about the worst 
card that a motor could give. 
This Regan motor matter is an affair of 
individual interest to employés of the 
Kane Manufactory, would be 
grossly improper for me to detail it here. 

(4) It is perfectly well known that a 
wholly reliable and satisfactory explosion- 


running 


and it 


charge igniter is the one difficult feature 
of the gas engine. If the extremely simple 
low-cost igniter devised by Pennington 
can give the Pennington cards shown, 
and if it will work up to 2,000 revolutions 
per minute, day in and day out, and not 
wear out rapidly at such unprecedented 
speeds, then the Pennington igniter needs 
I be- 
lieve the Pennington igniter and the Pen- 
nington thin cylinder and the Pennington 
valves constitute a trio of elements new in 


no commendation from my voice. 


form, and so well adapted to the functions 
for which they are designed, that they are 
of very great and permanent value. Time 
and use alone can determine the correct- 
hold it, 
and that is all I can say at present. 


ness of this personal belief. I 


(7) Elaborate tests have been made, and 
highly-paid experts have reported on the 
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Pennington motor; not to the public, 
however, because the public did not pay 
for the tests; the Pennington motor is not 
yet of public interest—because it is not 
yet offered, commercially, to the public, 
and hence the public has no right to de- 
mand a demonstration of its merits. It 
was with the greatest reluctance that the 
matter was given to me for print, and only 
because publicity could not possibly be 
long delayed, was my first information 
given to me for the “Machinist.” It is, 
however, impossible now to long delay a 
full publication of ultimate results, and 
upon those results the place of the Pen- 
nington motor in its class must finally de- 
pend, and on nothing else. 
JOHN RANDOL. 


The, Air Pumps of the ‘ Arctic ’’— 
Marine Engine Practice. 


Editor American Machinist: 

Mr. J. G. Sayce, in your issue of Janu- 
ary 16th., takes exception to my remarks 
in my letter of December 26th, 1895, say- 
ing that my ‘‘calculations are totally at 
fault.” The only one I gave was one 
showing the probable velocity of the 
water in the 7-inch bilge injection pipe, 
and I meant exactly what I said, that it 
was “based upon my own knowledge,” 
not upon “elementary text-books on 
hydraulics,” to which he refers me. 
There is much confusion in those books, 
and because of it I took pains a few years 
ago to experiment myself in that line. I 
V Hf and Hf , in 

64 
which V=velocity in feet per second, and 
H=head in feet of water. These are the 
correct formulas, and are so given in some 


found that l’ 8 


oi the books. 

The true head for 26 inches mercury is 
26.4 feet, instead of 24, as I gave it; and I 
can take 10.4 feet for lift and friction and 
have left the 16 feet for producing the 
velocity. 

The “vena contracta,” as the old books 
have it, to which Mr. Sayce so feelingly 
alludes, is in the water outside the pipe, 
and does not reduce its capacity from 
what I have given. 

I “said nothing about a strainer,” be- 
cause the practice was to lift it out of the 
way when using the bilge injection; it is 
merely an additional obstruction to the 
free passage of the water to the conden- 
ser; if the water is stopped by clogging 
the rack, the condenser gets hot, and 
there you are. 

As to the “rose” on a bilge injection 
pipe, inside the condenser, although “the 
rose by any other name would smell as 
sweet,”’ especially when pumping bilge 
state that I have served on 
ships, and have lately examined 
three others, which had nothing of the 
sort—only a hole in the casting, rather 
low down, to which the valve was bolted 
so as to avoid trouble by clogging. 


water, I will 
eight 
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The sea injection, of course, has some 
sort of a rose or scattering plate; and at 
one time I tried the experiment of com- 
paring the effect of either. 

I could see no difference. The bilge 
injection, with a good quantity of water 
in the ship and no rose, gave just as good 
vacuum at the same temperature as the 
sea injection with a rose. The steam is so 
sensitive to the action of anything colder 
than itself, and the air, which attains great 
bulk due to the low pressure of the con- 
denser, flows by expansion into the barrel 
of the air pump, where the pressure be- 
tween foot-valve and bucket is still lower, 
on the upstroke, and takes the water with 
it, assisted by gravity. 

When the downstroke is made, the air 
and water pass up through the bucket; and 
on the upstroke again the air is com- 
pressed above the bucket, up to the at- 
mosphere plus the head of water over the 
delivery valves. Most of the work is 
done here. I have diagrams showing a 
fine compression curve up to the point 
where the delivery valve opens; and cal- 
culations show that for each stroke the 
air pump was not more than one-sixth 
filled with water. Now, if the air enter- 
ing the condenser “is carried in solution 
into the pump,” our air pumps are much 
too large, and that rule-of-thumb en- 
gineer, Mr. Watt, who established the 
proportions, needs correction. 

I do not know any way, except rules 
obtained by trial and experiment, for pro- 
portioning the parts of an engine. The 
“Arctic” had 635 square feet grate sur- 
face, which is a measure of the steam 
evaporated; and her sea injection pipe, it 
1 inch larger than the bilge pipe, was 
8 inches, and its sectional area 50 square 
inches, to admit the condensing water— 
and there were two of them. 


” 


a 


J: 


We thus get arule-of-thumb, =38 = 6.35 ; 
or, say 6 square feet grate surface for 
each square inch of injection pipe, apply- 
ing this rule, we find it to hold good in 
the work of two designers which I have 
lately examined—Vaughn Merrick, in the 
frigate ““‘Wabash” and John Ericsson, in 
the monitor “Passaic,” The “Wabash’”’ 
has 338 square feet of grate; the two sea 
injections, 6 inches; bilges, 5 inches. The 


“Passaic” has 107 square feet of grate sur- 
face, the one sea injection is 434-inch, and 
two bilges 234 inches. 

I have carefully examined the bilges 
of the timber-built ships ‘Minnesota” 
and “Wabash,” and find that the 
structors would never allow such a thing 


con- 


as cutting or leaving a well between the 
floor timbers, even for so small a thing 
as a 5-inch pipe. The floor plates are 
about 3 feet above the floor timbers, amid- 
ships, but there were half a dozen cross- 
keelsons between the fire-room and the 
bilge injection pipes. 

Regarding “the precious Erie experi- 
the following table shows the 


ments,” 
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results, as published in the report, thirty- 
five years ago: 





BOILER PRESSURE 23 POUNDS ABOVE 
ATMOSPHERE. 


| | | 
Point of cut off; 44 wi! @ ro 3 4 as 


Lbs. of steam 
per I. H. P. > |38.03/33.82)32.67/34.68 | 34.47/36. 77)\41-38 
per hour... | | 





Comparative / 
Result. . } 


| 
1.000]0.889]0.859/0.912|/0 g06|0.967 1.088 


The gains by expansion in a single 
cylinder being balanced by greater con- 
densation with the high measures, and 
proved by the feed-water measurement. 

This was the experiment in which, as 
Dickerson said, “they measured the feed 
water as if it cost money.” Of course, all 
the people who had cut-off traps and 
patents to sell, and had been diligently 
teaching, “The more the expansion the 
better the economy,” proving it by fine 
indicator curves, set up a howl; but 
not a man-Jack of them all ever set up an 
actual experiment proving the contrary. 

Mr. Dickerson, indeed, tried to, and, 
backed by certain men of money, pro- 
duced the “Algonquin” and “Idaho” 
and “Golden Rule,” which were fantastic 
and nightmare-producing failures. In- 
stead of the rule-of-thumb, he used the 
rule of the whole fist—deep in the pockets 
of those capitalists. 

The low efficiency of the engine of the 
“Michigan” at all points of the cut-off, 
was due to the low boiler pressure, not 
exceeding 25 pounds by gage; but it was 
considered good in her time (1844), and 
in passing I wish reverently to salute the 
her designer, Mr. Copeland, 
who has just left us. To-day we 
have boat engines worked 200 
pounds. One of my sons, who is a very 
successful designer, lays out three crank 
triple-expansion engines with all valves 
working all the time with full travel and 
cutting off at five-eighths of the stroke, 
precisely as laid out by Mr. Isherwood 
thirty-five years ago, the object of both 
being simplicity of construction as well 


shade of 


with 


as econon)y. 
WILLIAM H. HARRISON. 
Braintree, Mass. 


Reamers Without Clearance. 


Editor American Machinist: 

The machinist who is familiar with the 
use of the micrometer caliper fully ap- 
preciates the importance of variations no 
greater than one-quarter of a thousandth 
of an inch. The continuous production 
of holes in iron castings, having a varia- 
tion of diameter not exceeding the above 
fraction, is often of considerable import- 
ance in the economic production of ma- 
chinery, without regard to other points of 
value, such as interchangeability, etc. 
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The subject seems to be somewhat of a 
problem with some of your readers. I 
will make this my excuse for trespassing 
upon your space. The first thing neces- 
sary is to fix upon the size of the hole best 
suited to the purpose, so as to avoid future 
changes. You will then be warranted in 
making a standard hardened and ground 
steel plug gage of size required. If this 
were for my own use, and the size of hole 
required were 1}8-inch, the plug I would 
make 8 inches long—¥4 inches for ground 
part at one end, 2% inches knurled part at 
the other, and 1%4 inches of somewhat re- 
duced diameter between the ground and 
knurled ends, where name, size in thou- 
sandths, and other matter required, would 
be stamped before hardening. Having 
one such gage, you will not perhaps re- 
quire another of same size in a lifetime, 
the amount of practically 
nothing. 

The reamer is the next thing of im- 
portance, and decidedly the most inter- 
esting. The possession of the two virtues, 
faith and hope, may be required to enable 
you to put an ordinary straight-fluted 
jobber’s reamer into shape for the pur- 
pose. Assuming the size required to be 


wear being 


1}3-inch, the reamer to be found on the 


market is of no use, unless, perhaps, you 
should have the good fortune to find one 
This 
ground to the required size in lathe or 
universal grinding machine, as you would 


about .o10 above size. should be 


grind any cylindrical piece of work, great 
care being taken to let the wheel cut very 
little as you approach the required size. 
When finished, each tooth will be cylin- 
drical in shape, back of the cutting edge. 
After the cutting edges have become dull 
by use, they may be sharpened by careful 
grinding on face of the tooth. This can 
be done by hand, if the wheel be true, the 
hand steady, and the grip taken well to- 
the back end or 
reamer; the face of tooth being applied 


wards shank part of 
to under side of wheel of an ordinary, 
everyday emery-wheel stand. A little 
practice will be required to do this nicely, 
and it is well worth the trouble, as in this 
way many dull reamers may be sharpened 
without changing their size. 

The manufacturers of reamers usually 
bring the teeth up to a sharp edge, leaving 
no cylindrical portion back of the edge 
This for 
edges soon become worn and lose their 
that 
cut more freely; but as 


cast iron is a mistake, as the 


size. It is true such reamers will 


absolute size is 
the thing desired, they answer for a short 
time only. I have had a reamer in use 
for several years, which makes a hole so 
close to the gage that a slight difference 
of temperature—say 20 degrees—between 
it and the work is quite appreciable in the 
fit. This reamer has been used on a good 
quality of cast iron only, and not allowed 
to come in contact with scale. 

The holes are first bored to size, leaving 
but two or three thousandths for the 


r 1 ce 4f 
out tors off Ss de 


reamer to take 
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scription should be made of the very best 
quality of steel, and left as hard as possible. 
After being hardened, they should be 
heated to a degree just short of showing 
any color. This should be done before 
the tool is ground. If done after the 
grinding process, it will in all probability 
no longer be true. In other words, a 
piece of good tool steel, made as hard as 
possible and then ground true on centers, 
will, in all probability, upon being re- 
heated to 300 or 400 degrees, change its 
shape or become out of true. 
T. R. ALMOND. 


Brooklyn, N. Y. 


Setting an Angle Plate. 


Editor American Machinist: 

I notice in your paper of the 6th, a 
communication from Mr. Walter Grib- 
ben, of Brooklyn, N. Y., on how to set 
an angle plate for duplicate bearings. I 
have had about the same kind of job. 
The way I did it is this, and I think it a 
much quicker way: Set angle plate on 
face plate of lathe, straight with T-slots, 
and drop it of 
needed; strap on your bearing, or what- 
ever it may be; put a tool in tool post, so 


center as much as is 


as to get both ends of bearing the same 
distance from center. Now bore out as 
miany as you want; then, take a piece of 
finished, 
strap that on angle plate, bore out the 
thick is 


scrap cast iron with one side 


same as beariags—one inch 


enough. Now, when you are ready to 
bore out the next lot, take an expansion 
vandrel or turn a solid one so as to be a 
good tight fit in the cast-iron piece; put 
on your face and angle plate, leave centers 
in head and tail stocks, put your mandrel 
in the cast-iron piece—then put it on your 
Then all 
your 


have to do is 
+] 


against th 


centers. you 


shove angle plate up 


cast-iron and make it fast; it is bound to 
bring them all alike 
G. F. WATSON 


Port Richmond, N. Y. 


Latch on Rim Driller. 


Editor American Machinist: 
I have 


Dolnar’s series of articles, 


Mr 


but was some 


read with much interest 


what disappointed in the indexing mech 


anism of the rim driller as described 


in the January 23d issue. It seems to 
me the second lifting of the latch might 
be avoided in a comparatively simple way 
by having the cam pin slide endwise in 
the latch, with 
and then beveling the heel of the cam in 


a spiral spring behind it, 


There is usually a con 


snail 


a vertical plane 
trivance similar to this in a or r 
peating strike movement of a clock, to 
prevent unlocking the strike or breaking 
the parts in the event of the hands being 
turned backwards. 
WALTER’ GRIBBEN. 
fe) 


N. Y. 


rooklyn 
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A Government Job. 


Editor American Machinist: 

While at the Engine Works, 
the boys used to do a lot of Government 
work; not the kind that is done at the 
“Cramps’”’ shipyard on the new cruisers, 
but for We, Us & Co., building 
gages, try squares (?), ““morphodite”’ cali- 


Marine 


work 
pers, etc. As long as the jobs were con- 
fined to the ’prentice boys, and done out 
that is, the whistle 
blew in the morning, or at noontime—the 


of “hours’’- before 
boss did not take much notice of them; 
but let him catch a journeyman at it, and 
it was “Good-by, journeyman.” 

I didn’t 
too lazy, and because the tools did not 


do much of it myself—I was 
suit me after I got them done. I did, how- 
ever, do a lot for the rest of the boys in 
this 
and had two ’prentice 


way. I was running four shapers, 


boys; and one of 
the men got an order from the foreman 
for me to plane out a pair ol V-blocks for 
thirty-seven pairs of 

We had some 
right, and all I 
in them; and 


him, and I made 


them on that same order. 
castings that were just 

had to do was to plane the V 
if the boss 
me (which he never did), 


should have happened to see 


why, I had an 


order to make them 


We had a journeyman in the shop, an 


extra smart fellow he was, and a 

mighty man at the vise; we will call him 

“Frank,” that will do as well as any name. 
Fran! that - . 

Well, Frank wanted a bicycle, and, like 


lots of the rest of us, he didn’t want to 


pay out the cash. This was just after the 


panic of ’73, and we all were feeling pretty 
poor. Bicycles had just begun to come 
in style, and Frank thought he could build 
one; as he v " hand and seldom 
did any lathe wor t looked to me a poor 
show, but Frank started in. 

There a lathe set near the shapers 
and right at the foot of the stairs, and 
through the li the stairway there 
vas a | knot-hole. Now, the foreman 
wort it navy-blue cloth and the 
rest of the me wore the regular light-blue 
yveralls, and F1 could tell, by watch- 
ing the hol whether it wa the boss or 
one of the me There w no foreman 
on the first floor, and only one flight of 
stairs in the shop, so when the boss was 


Frank knew just where to look 


m to come 


He would put his job in the lathe, and 


set a piece of finished work, such as he 


on the end 


1ad occasion to do, 


of the lathe and where it would meet the 
eye of the boss as he came down the stairs; 
then he would stand with his hand on the 
tail-stock hand wheel and his eye on the 
hole in the wall, and when he saw the 
navy-blue suit pass the hole he would give 
the hand wheel a whirl and let the work 
out on to the floor, and when the fore- 


down he 
finished work in his hand, just getting it 
lathe. 


man came would have the job of 


ready to set in the 


There vho 


wore a pair 
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of new blue overalls and Frank could not 
tell them from the navy-blue, and when 
he did get fooled by them how he would 
swear! 

Some of the larger parts, as the head 
and forks, he had to do outside, but the 
great bulk of the work was done at the 
Company’s expense. 

While I wish it understood that I 
utterly condemn the idea of his doing the 
work as he did, I could not .but admire 
the skill he displayed in avoiding detec- 
tion, which, had it been expended in a 
proper channel, would have paid for a 
wheel twice over. 

Frank is now, or was—the last I heard 
from him—foreman of a large shop that 
has the reputation of being one of the 
strictest in the country, and should this 
meet his eye I hope he will remember. 


A. P. PRESS. 


J C K 


\ 
\ / 
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The Curvature of the Earth 


Editor American Machinist: 

If AJ K be a circle with its center at OC, 
and A X be a line unwound from the arc 
A K, while under tension, the point D, in 
the line, will have developed the involute 
DE; the point B, also in the line, will 
have developed the involute B F; and we 
have A B2:AD2::BF:DE, 

If GA be made equal to 4 B, GH will 
be the external segment of the se- 
cant @C of the angle ACG, GI will 
be the rectangular ordinate from the 
point @ to the curve. G@H is not equal to 
GI, and neither one is equal to BF. 
When @A, or AB, is small relative to 
AC, GH, GI and BF may be so small 
that their differences are unimportant. 
Wien an arc as ABZ, is greater than the 
radius, @J is impossible, and D#, is 
much less than DE. The curvature of 
the earth is not, therefore, as the squares 
of the distances. 

SUPERANNUATED. 
Water from the Condenser Getting 
into the Cylinder—Belt-Driven 
Governors. 


Editor American Machinist: 

There are so many erroneous ideas 
about the nature of a vacuum and its ef- 
fect in a condensing apparatus that it may 
not be uninteresting to mention some of 
them. 

As one illustration, I would refer to the 
cut, which shows a design that is intended 
to imitate the well-known Bulkley con- 
denser, except that this depends on an air 
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pump to produce the vacuum and clear 
the condenser of water. 

Now, there are several reasons why a 
condenser will give trouble if it depends 
on an air pump to get rid of the water, 
any one of which will cause the water to 
rise in the exhaust pipe and wreck the 
engine. One favorite device to prevent 
this is to put on what is termed a vacuum 
breaker, which is a device that opens a 
small air valve and breaks the vacuum, 
thus stopping the flow of water unless 
there is a head to the same. This should 
open into the steam space above the 
water, as, if it should open below the 
water, it would lift the water and prob- 
ably do damage. 

In the cut, the large pipe at the top is 
the exhaust from the engine, and the pipe 
lower down, with the valve, is the cold 
water inlet, the water coming down out- 
side the cone (shown in dotted lines) and 
meeting the steam below. 

The party that designed this describes 
the action as follows: “The water that 
gives trouble is sucked up around the 
edge of the cone and through the ex- 
haust pipe into the cylinder and thence 
into the engine. The vacuum breaker 
(shown on the right) opens when the 
water reaches that point, and breaking 
the vacuum, prevents any trouble. 

In the first place, the vacuum cannot 
suck the water around the edge of the 
cone. It cannot suck the water at all, so 
as to lift it. If any one wants to see how 
such a thing is impossible, let him take 
a glass tube, close one end air-tight, fill it 
half full of water and suck on it, and see 
how far he can lift it. An ordinary man 
sucking on a vacuum gage can show 
from 12 to 18 inches, but he would find 
that whatever he can do in this direction, 
he would make no impression on the 
water in the tube. It would be the same 
with any shaped vessel that had no con- 
nection with the air at its under side. If 
it were possible to suck the water around 
the edge of the cone the breaker would 
not be affected, as it would not flow into 
that, but would go directly into the en- 
gine. The breaker cannot be affected 
unless the water fills up and floats the 
hollow ball. To do this requires the con- 
denser to fill up to that level. Unless 
there is a good strainer on the water pipe 
leading to a condenser of this type, the 
dirt brought in is liable to accumulate at 
the edge of the cone and choke up the 
water passage, and if such a thing were 
to happen with the breaker as shown, the 
extra pressure would cause the water to 
rise into the breaker and stop the flow of 
water. So much for a vacuum breaker 
in that position. 

We often hear of the water being sucked 
up into the engine. Such a thing is im- 
possible, as stated above. There is only 
one way that it can get there, and that is 
by the condenser filling up. This may be 
caused in several ways. If the pump 


should stop and the vacuum be still main- 
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tained, the condenser would fill up as well 
as the engine. A case came under the 
writer’s notice, a short time ago, where a 
young man not very well conversant with 
steam was finishing out a run, and, ac- 
cording to custom, allowed the steam to 
get low without paying any attention to 
the pump, with the result that as the steam 
decreased the speed of the pump de- 
creased with it, and while it maintained a 
partial vacuum, it did not pump out all 
the water that came through the injection 
valve; the condenser filled up, as did the 
cylinder partially, and the relief valves 
were all that saved the engine. 

Some air pumps are duplex. The valves 


{oy 
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A CONDENSER. 


on this class of pumps depend on the mo- 
tion of the piston on the opposite side; 
and if anything happens to the piston on 
one side, from getting a little air or some- 
thing of that sort, it makes a short stroke 
on the other side, and soon both sides are 
mixed up. This is bad enough with a 
pump pumping cold water; but when it 
comes to a pump pumping water out of a 
condenser, it means that sufficient vacuum 
is kept to insure a flow of water into the 
condenser, but that it is taking too short 
strokes to pump it out, and ruin follows. 
This is the history of a number of this 
class within a few years. 

The direct-connected air pump has its 
list of breakdowns from the same cause, 
the engineer not shutting off the injection 
water when shutting down. 


A correspondent mentions a case of an 
engine having a shaft governor, having 
the load all thrown off and then all thrown 
on, and in no case did the engine run 
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away, and the speed was very steady. It 
has been the practice to do this with belt- 
driven governors hundreds of times every 
day in every rolling mill throughout the 
world for generations. 


W. E. CRANE. 
Waterbury, Conn. 
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Editor American Machinist: 

Our friend Porter, in your issue of Jan- 
uary 30th, has proved altogether too much 
for the good of his “steam jacket” on 
steam cylinders. 

He has shown us that, to make up for a 
little deficit of work in the steam cylinder, 
due to loss of heat by radiation, we must 
dip into the boiler for more steam; but he 
does not show us that this extra draft for 
steam is any less than that lost by radia- 
tion from the cylinder, so we are not in- 
formed as to the economy of the steam 
jacket. 

On the contrary, it is generally con- 
ceded by experienced steam users that the 
steam jacket fails to meet expectation on 
the score of economy, and, instead, they 
apply the “dry jacket,” consisting of as- 
bestos, mineral wool, or even a casing of 
wood inclosing dry air about the cylinder. 

True, the live steam jacket secures a lit- 
tle more work done in the cylinder. But 
when we recollect that in consequence of 
greater and more constant temperature in 
the surface of the cylinder, the loss is 
greater from radiation, precisely as the 
flow of water is greater from a high head 
than a low one, we can see how the steam 
jacket can fail of being economical. 

But the dry jacket, by retaining most of 
the heat given to the cylinder in the 
early part of the stroke, when the tem- 
perature is above the mean, to be given 
out again near the last part of the stroke, 
when temperature is below the mean, 
makes a genuine saving of most of the 
heat that would otherwise be lost by radi- 
ation. Give us the dry jacket every time. 


Our friend Quirk has shown us that 
both himself and the party whom he 
would criticise, stand about abreast with 
each other in the question of the “earth’s 
curvature.” They have both shown us 
that “a little learning is a dangerous 
thing.“ The fact is, the law or fact stated, 
that “the deflection varies as the square 
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of the distance,” does not pertain to the 
circle at all, but to the parabola. To this 
curve the law or rule applies with rigor- 
ous accuracy; while to the circle, as in the 
curvature of the earth, it applies only ap- 
proximately, and but for a small, very 
small part of a quadrant. 

The parabola is the arc of a circle at its 
vertex, but at the other extremity of the 
or at the distance of infinity from 
the vertex, it is a right line—and between 
these limits its deflection from a tangent 


curve 








through the vertex varies according to 
the above law.* So that the parabola will 
coincide with the earth’s curvature for a 
little way from the point of contact; but 
as soon as the earth’s radius begins to 
diverge from the direction of a perpendic- 
ular to the tangent of the curve (see fig- 
ure), the law begins to fail with regard to 
the earth’s curvature—i, e. 
arc BE is so large that the line 


as soon as the 
AUC be- 
gins to diverge from BD, which is always 
supposed to be perpendicular to the tan- 
gent EC, 

If the arc FE B, or distance FE D, 
geographic miles, then the angle C BD 


were 00 


would be 1 degree; so that B D would be 
slightly shorter than BC—i, ¢€., the law 
would begin to fail. BD would be about 
1 foot shorter than BC, 

At 120 geographic miles, BC would 
diverge 2 degrees from BD and it would 
miles long, and it would be 
greater that B D by some 8 feet. 

From the above, we see that for all pur- 
poses of leveling, or of finding the dis- 
tances at which lights are visible, or how 
high they must be to be visible any given 
distance, the law is practically correct for 
the circle of the earth. 


be over 2 


OBSERVER. 
Dividing Circles. 


Editor American Machinist: 

If Mr. Newton, when his dividers fell 
short % inch of going around his circle 
(see February 6th issue), had not guessed 
at how much to hone off the points, but, 
had stuck another circle con- 
with the first one, only ;s-inch 
smaller in diameter, and then stepped 
around that with the original setting of 
the dividers, I think they would have 
stepped off just about fifty divisions, with 
the further advantage of not having the 
old marks to bother him. Mr. Newton 
seeks to avoid falling into the old marks 
by starting in a fresh spot, or going 
around in the reverse way; but it seems 
to me there would be at least one spot in 
the circle where the old and new divisions 
would coincide, if both were stepped off 
on the same circle. By striking a new 
circle, either larger or smaller, according 
as we overrun or fall short, the accumu- 
lated error only has to be divided by 
3.1416 to get the difference in diameters 
(or by 6.2832 to get difference in radii), 
instead of being divided by the whole 
rumber of divisions to get the amount 


instead, 
centric 
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tc open or close dividers. This is not 


strictly true, of course, as it supposés the 
dividers to the 
the circle, instead of stepping off a series 


follow circumference of 


of chords. However, it is practically 
exact for high-numbered divisions, and 
the field 


most likely to be appreciated. 


this is where its usefulness is 
WALTER GRIBBEN. 
Brooklyn, N. Y. 


Standard Catalogs and Standard]JSec- 
tion Lining. 
Editor American Machinist: 
While the public is so kindly disposed 
to standards in catalogs, etc., would it 
not be a good time, to again urge the 


advisability of adopting a standard for 
I find the present practice 


t} 


we 


section lining? 


very coniusing, as sectioning one 


draftsman will use for wrought iron will 


represent brass according to another's 
code. I should very much like to hear 
the views of others on the subject. As 
for myself, I use the United States Navy 
Department standard, as given in “Has- 
well’s Pocketbook.” 

One word more. How mat lrafts- 
men know of a ruling pen now in the 


market, which can be set at two different 


widths of will draw either at 


nib? It 


be used to great advantage in either cross- 


line, and 


will, by pressing a spring can 
sectioning or shading 
GEO, A 


Watertown, N. Y. 


FAIRBANKS. 


[We think one kind of section lining 
is sufficient; and that where it is necessary 
the easier, 
simpler and better to letter it “steel,” 


to designate material, it is 


brass,” etc.—Ed. ] 


Providence Association of Mechanical 
Engineers. 


Amongst the younger local engineer- 
ing societies that seem likely to be bene- 
ficial to their members, is the Providence 
Association of Mechanical Engineers. 

The first preliminary meeting, looking 
to the organization of this asso¢iation, 
was held in October, 1894, and an organi- 
zation was effected and the first annual 


meeting held in January, 1895, at which 
meeting A. A. Fuller, superintendent 
Builders’ Iron Foundry, was elected 


President: E. P. Holly, of Holly Steam 


Engineering Co., Vice-President; Wm. 
W. Chase, Treasurer; F. N. Connet, 
Recording Secretary; and Z. R. Tucker, 
Corresponding Secretary. The council- 
lors are—Geo. R. Babbitt, J. E. Wilson, 


M. H. Bronsdon, S. D. Burlingame, W. 
G. Burnham and Q. B. Cruickshank. 

The objects of the association and its 
constitution like those of the 
A. S. M. E., and a meeting is held every 
month, except in July and August. The 
society now has thirty-one Senior and 
five Junior members. 


are much 
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Metric Screw Threads. 

Among the strongest evidence we have 
recently seen bearing upon the question 
of the probability of the adoption of the 
metric system is to be found in “Engi- 
neering” (issue of January 17th), in which 
the subject is treated, and the following 
unqualified statement is made: “We re- 
gard it as an absolutely foregone conclu- 
sion that the metric system will be 
adopted here [Great Britain], and the 
only points open to discussion are how 
the transition can be made most easily, 
and how far can advantage be taken of 
the change to establish certain interna- 
tional standards, which would have great 
commercial value.” 

Our contemporary then goes on to dis- 
cuss screw threads in connection with the 
metric system and thinks advantage 
should be taken of the inevitable change 
to systematize the screw threads of the 
world, and that it is better to do this be- 
fore rather than after the metric system 
is made compulsory, as it thinks will be 
done in Great Britain. 

Though no direct recommendation is 
made, yet the thread recently adopted as 
the standard in France is commended, 
and this thread, as our readers know, con- 
forms closely to our own Sellers’ thread; 
being, in fact, the same except for the 
modifications necessary to make it con- 
form to the metric system. On page 423, 
’95 volume, we have shown this close 
agreement between our own and the new 
French thread. 

It is hard to imagine a more fruitful 
source of annoyance and expense to ma- 
chinery manufacturers than another 
change in our system of screw-threads 
would be, and we think it is likely to be 
a long time before such a change can be 
made, if ever; yet it is not inconceivable 
that conditions may arise that will render 
such a change much more desirable than 
it now appears to be. 

For instance, if practically all other 
prominent machinery building countries 
should adopt such an international sys- 
tem, which is by no means out of the 
range of possibilities, and our troreign 
trade in machinery should grow to be an 
important factor in our national prosper- 
ity, which also seems not impossible, then 
it might easily happen that 
change would become advantageous to 
us. Though we find that the 
metric system is making much headway 


such a 
cannot 


in this country amongst machine con- 
structors, it cannot be denied that it is 
gaining ground in other countries, and 
every inch (or rather we should say cen- 
timeter) gained by it makes its adoption 
both more 
able. 

This makes it clear that our professional 
societies, notably the American Society 
of Mechanical Engineers, American Asso- 
ciation Railway Master Mechanics, etc., 
should join any conference that may be 


more necessary and prob- 


properly propesed for the purpose of se- 
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curing intelligent and wise action on the 
matter if action is to be taken. 

We are not now discussing the de- 
sirability or otherwise of the metric 
system generally; or of metric screw 
threads in particular, but only advising 
that the actual state of affairs be clearly 
recognized in order to enable us to look 
after our own interests. 


Contracts for Patent Royalties. 


Though most manufacturers are un- 
doubtedly conscientious in the matter of 
carrying out agreements made with in- 
ventors, there is occasionally some com- 
plaint on this score, and in some cases 
these complaints are undoubtedly well 
founded. 

Taking Queen & Co., the instrument 
makers, of Philadelphia, for instance, we 
know of three different cases in which 
this concern has failed and neglected to 
carry out its plain agreements made with 
inventors—agreements to manufacture 
and place upon the market devices in- 
vented by engineers, who supposed that, 
as they were dealing with an old and well- 
known house, agreements made with it 
would be carried out in good faith. 

So far as we can ascertain, there was 
no good excuse or reason in any of these 
cases for failure to live up to agreements, 
and the failure to do so resulted in loss 
to the inventors. 

Our readers, many of whom occasion- 
ally invent things, will do well to be 
cautious in making agreements for manu- 
facturing and for payment of royalties. 


Straightening Cast Columns. 


Our worthy contemporary, “The En- 
gineering Record,” is dis- 
turbed that we should publish “without 
censure, but as an interesting operation,” 
an account of a method of straightening 
cast-iron columns, and seems to hold the 
opinion that because there are places and 
circumstances in which a straightened 
cast column should never be used, there- 


somewhat 


fore nothing should be known about how 
to straighten them. 

We cannot agree with this view of the 
case, because while we all know that it is 
much better that a cast column should be 
there 
curvature, 


are circum- 
that 
the 


straight when cast, 


stances, and degrees of 
make the straightening of them, by 
method described, perfectly proper. 

None of us who has his eye-teeth cut 
expects that usually 
made, will often be entirely free from “in- 


jurious internal strains;” and, in fact, the 


cast columns, as 


methods sometimes adopted in found- 
dries to keep columns stright while cool- 
ing probably cause -as much _ internal 


strain as the method of straightening re- 
ferred to might cause; and it is even con- 
ceivable that a column might actually 
have less internal strains after being sub- 
jected to this operation than before. 
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We have published formulas for alloys 
adapted to filling blowholes in castings. 
We think there are circumstances where 
the use of such an alloy for that purpose 
is proper; but our publication of the 
formula “‘without censure” does not make 
us responsible for its misuse—i. €., its use 
in places and under circumstances where 
considerations of safety would call for a 
new casting. 


Continuous Brakes on English Rail- 
way ‘‘Goods’’ Trains. 


The “Mechanical World” (London) for 
January 3Ist gives a brief account of 
three recent accidents with goods 
(freight) trains on the London & North- 
western Railway—two of them being at- 
tended with fatalities—which, it correctly 
states, would have been prevented had 
the trains been fitted with automatic 
brakes, “as certain well-intentioned indi- 
viduals maintain they should be.” The 
“Mechanical World” proceeds to make 
out what it calls a “fairly good case 
against the reasonableness of requiring 
railway companies to fit continuous 
brakes to their goods trains.” In doing 
this it states that, to carry out the plan, 
“goods wagons would need to be equip- 
ped with more elaborate and expensive 
braking appliances than those used on the 
majority of lines for express passenger 
traffic.” It also refers to the “confusion 
which would occur in making up a long 
goods train in which wagons of perhaps 
half a dozen different companies might 
possibly be found, each set being fitted 
with a different form of brake.”’ Points 
are also made of the “enormous cost of 
fitting continuous brakes, and the greater 
wear and tear with increased risk of 
failure.” All of which goes to emphasize 
one point in which American railway 
practice leads the world. Our track and 
signal systems may be and doubtless are, 
on the whole, inferior to the English; but 
it is doubtless also true that the efficiency 
of our braking appliances goes far to neu- 
tralize the defects of the signal system. 

The economic advantages of an effec- 
tive braking system do not seem to have 
impressed upon our trans- 
atlantic The 
speed of freight trains, due to their being 
under complete control when fitted with 
the Westinghouse brakes, is well 
known, as well as the smaller train crews 
necessary to them. These ad- 
vantages, together with the increased se- 
curity from accident, are so great that it 


themselves 


cousins. increased safe 


here 


operate 


is considered settled by the railroad men 
of this that freight 
brakes are one of the most profitable of 
Several 


country automatic 


recent railroad improvements. 
of the objections raised by our contem- 
in fact, 
“increased risk of failure 
in operation.” Continuous are 
not, of course, infallible; but that their 
general tendency is to largely increase 


porary are, mere bugbears, espe- 
cially the fear of 


brakes 
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the degree of security, there can be 
doubt. 

The question of cost has not been found 
prohibitive in this country, it being, in 


fact, considered as a profitable invest- 


ment. The result is a rapid advance in 
the equipment of our freight cars with 
the continuous brakes, which advance is 
obviously destined to continue until the 
improved brake is as universal on our 
freight as it now is on our passenger cars 

Altogether, the railroad brake question 
is one which Americans can contemplate 
with the equanimity of undoubted supe- 


riority. 


Operations now going on in connection 
with what is called the “Brua milling 
patent” are calculated to still further and 
unjustly prejudice the minds of the rural 
community against the patent system. 
Agents of those to whom this patent has 
ostensibly been assigned seem to be 
making a business of frightening owners 
of the smaller flouring mills located in 
country districts, into giving up various 
sums of money to avoid damage suits 
for infringement of this patent. Their 
principal means of accomplishing this is 
by misrepresenting court decisions re- 
garding the patent. It is, of course, bad 
enough that men should be swindled out 
of their money in this way; but it is made 
worse by the familiar fact that all such 
games are charged by their victims, not 
against the swindlers so much as against 
the patent system. The association of 
inventors could probably do no more 
useful work than to undertake the ex- 
posure of all such swindles under the 
name of patent rights, and to inform 
those interested of the true state of af- 
lairs. 


An interesting application of the stor- 
age battery is that proposed on the ex- 
perimental electric equipment for the 
Thirty-fourth street branch of the 
vated railroad of this city. It is, of course, 
desirable to get the elevated trains up to 
This calls 


ele- 


speed as quickly as possible. 
for a heavy current until speed is attained, 
after which the current required to main- 
To meet this 
condition, it is proposed to equip each 
electric locomotive with a storage battery 
which will supply the surplus required for 
After speed is reached, the cur- 


tain speed is much less. 


starting. 


rent for the locomotive will be switched 
off from the battery, the locomotive draw- 
ing from the conductors only. During 


this time, and also during the time the 
train is standing at the station, the battery 
will be recharged from the main current. 
The result will be to equalize the demand 
upon both main conductors and central 
station, thereby reducing the capacity re- 
quired, in both conductors and station, 
to the average Without 
the batteries, these capacities would have 
to be equal to the maximum demand. 


consumption. 
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gfIONs AND 
(ue: S insuERs 


Name and address of writer must 
accompany every guestion ; 

Ouestions must pertain to our spectal- 
ties and must be of neral interest. 

We cannot undertake to answer gues 
tions by mail. 





1 ° 
aSKS: 


(36) J. H. T 
small model gas 
bore—be made to work 
model steam engine of about the same 
size, or could they be made to work at 
all? A.—We think that such a gas en- 
gine could be made to work, though there 


Chicago Could a 
engine—say, 12-inch 
as well as a small 


would probably be some special diffi- 
culties owing to the necessarily small 
apertures, which would have a greater 


tendency to clog by deposit within them 
than is the case with larger sized engines. 


(37) I. H. McK., Germantown, Pa., 
asks: In what issues of your paper were 
the articles upon “Perspective Drawing” 
published, and are they still in print? A.— 
We have lately received several inquiries 
similar to this. We do not know what 
articles are referred to. In 1889, Frank 
Richards gave us a few articles upon the 
principles of isometric drawing. The dates 
were February 21st, March 28th, April 
18th, May 16th and June 27th. The num- 
bers are not now procurable, except in 
the complete volume for the year, which 
can still be furnished. 


(38) Cav., Phila., asks: In steam-fitting, 
which is the proper way to place a valve— 
with the steam pressure tending to hold 
the valve on its seat, or tending to assist 
the opening of the valve? A.—Assuming 
the question to refer to the familiar globe 
valve, we would say that it should be 
placed so that the steam pressure would 
come under the valve. When the steam 
was shut off, the stuffing box would then 
be relieved of pressure, and, if necessary, 
it would always be possible to repack the 
stuffing box; while with the steam above 
the valve, it could not be done. It is also 
much easier to open the valve; and if the 
opening required is small, it is easier to 
adjust it if the pressure is under the valve. 
With the pressure above the valve, it is 
difficult to adjust the opening very fine, as 
the slack of the valve on the spindle allows 
it to jump a little way or the other; 
while with the pressure under the valve, 
the slack or lost always taken 
up by the steam pressure 


one 


motion 1S 


(39) A. F., Pittsburg, Pa., writes: I have 
a 20 x 24-inch engine, running 185 revolu- 
tions, with an 8-foot pulley, driving a 300 
— power generator having a 34-inch 
pulley, carrying a 30-inch double belt, the 
see id being 17 feet between centers. 
When loaded, the belt slips considerably. 
By turning the engine around I can gain 
7 feet between centers, but it will be rather 


/ 
expensive. What would you advise—cover 


pulley, get a link or perforated belt, or 
turn engine? —We would not advise 
you to turn the engine. Your present 


distance between centers is probably not 
much shorter than the average practice. 
The present arc of contact upon the small 
pulley being 162 degrees, the contact after 
turning the engine would only be about 
168 degrees. It would also be necessary 








to run the engine the other way, which in 
some engines would be an expensive thing 
to do. You do not say whether the slack 
of the belt is above or below. We would 
cover the smaller pulley with leather, and 
after that, if necessary, would put on a 
24-inch double belt outside the present 
30-inch belt, running both belts. This 
would throw more strain upon the gen- 
erator bearings, and might cause trouble 
in that way. 


(40) C. E. S., Chicago, asks: How many 
cubic feet of air, under a pressure of 6 
atmospheres and a temperature of 60 de- 
grees, will it require, in expanding, to 
produce as much cold as the melting of 
25 pounds of ice in 24 hours? Also, how 
many cubic feet of air, under a pressure 
of 3 atmospheres, would it require to pro- 
duce the same effect? A.—The latent heat 
of fusion of ice is 142.65, or this number 
of units of heat are required to convert I 
pound of ice at 32 degrees into water at 
the same temperature; so that for 25 
pounds of ice, 142.65 X 25 = 3,566 heat 
units will be required. We do not see how 
the time, 24 hours, can have anything to 
do with the question. The weight of 1 
cubic foot of air at atmospheric pressure, 
and at 60 degrees, is .0764 pound; and the 
weight of 1 cubic foot at a pressure of 6 
atmospheres, and the same temperature 
as before, is .4584 pound. If this air be 
allowed to expand to a pressure of I at- 
mosphere, making 6 cubic feet of free air, 
the theoretical fall of temperature will be 
211 degrees, or to —151°; and if the air 
after expansion is to resume its normal 
temperature of 60 degrees, it must do so 
by absorbing heat from some surround- 
ing source. The specific heat of air under 
constant pressure is .2377; and the weight 
of the volume with which we are dealing 
being, as stated above, .4584 pound, the 
heat required will be .4584 211 X .2377 
= 22.99, or, say, 23 units of heat. As 
we found above that the melting of 25 
pounds of ice would require 3,566 heat 
units, then 3,566 — 23 = 155, the number 
of cubic feet of air at a pressure of 6 at- 
mospheres, which, upon re-expansion to 
a pressure of 1 atmosphere, would require 
an equal amount of heat to restore it to its 
original temperature, or, in the language 
of the question above, “would produce 
as much cold.” Remembering that we 
have here been dealing with air at a pres- 
sure of 6 atmospheres, we have 155 XK 6= 
930 cubic feet as the volume of free air that 
must have been originally compressed in 
this case. We may now consider the case 
of air under a pressure of 3 atmospheres. 
In this case the fall of temperature upon 
re-expansion would be 142 degrees, or 
from 60° to — 82°. The weight of the air 
in this case, 1 cubic foot at a pressure of 3 
atmospheres, would be .2292 pound, so 
that .2292 X 142 X .2377= 7.74 units of 
heat required to restore the temperature 
after expansion; and 3,566 ~ 7.74 = 461, 
the number of cubic feet of air at a pres- 
sure of 3 atmospheres, that upon re-ex- 
pansion would have a cooling effect upon 
its surroundings equal to that of the melt- 
ing of 25 pounds of ice; and 461 * 3= 
1,383 would be the number of cubic feet 
of free air in the case. We have answered 
the above question as literally as possible, 
as we do not know the precise intent of 
the questioner. Our solution does not 
show the volume of air required to freeze 
any given weight of water, and it is evi- 
dent that the proportionate volume would 
require to be much greater than here indi- 
cated, as the temperature of re-expansion 
could not be permitted to rise above 32 
degrees, instead of rising to 60 degrees, as 
we have assumed, and as was warranted 
by the wording of the question. 
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Gear wheels gear cutting. Grant; see page 36, 


Power Hammers. Beaudry & Co., Boston. 
Forming Lathes, Mer.Mach. Too! Co.,Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Patents, writeWalter Donaldson & Co.,Wash,D.C. 
Model making and electrical experimental work. 

F. W. Gardam & Co., 58 Ann st., N. Y. 

Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N. J. 

Engine castings % to 2. H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 

Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free. 

Selden Packing for stuffing box, with or without 
ruber core. Randolph Brandt,38 Cortlandt st.,N.Y. 

Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill. 
913 Tilden street, Saginaw, Mich. 

Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R.M. Clough, Tolland, Conn. 

Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
New York. Send for “ Brief History of Patent 
Legislation.” 





The Expression of Arithmetical Rules 
by Algebraic Formulas. 


In Three Parts—Part Ill. 


CORRECTION. 


In the second article of this series which 
appeared last week, page 186, second col- 
umn near the middle, appears the follow- 
ing: “By dividing one by the other ob- 
tain R.” This should read “obtain NV.” 


One other subject remains to be ex- 
plained—namely, the transformation of 
equations, which was alluded to at the 
stert as the second great advantage of 
algebra. 

To illustrate this, return to the original 
belting formula—namely, 

abeX 3.1416 

mi 600 
In this, the diameter of pulley, width of 
belt and number of revolutions are sup- 
posed to be given, in order to find the 
horse-power. Suppose the horse-power, 
diameter and speed of pulley are given, 
and the width of belt is to be found. In 
this formula, } stands for the width of 
belt, and all that is necessary in order to 
adapt the formula to the new conditions, 
is to so transpose it that 0 shall stand 
alone on one side, while the other letters, 
including 2, shall all be upon the other. 
In transposing a formula, we must always 
remember to do such things only to the 
equation as shall leave it an equation. 
Thus: 

If we add or subtract the same or equal 
quantities to or from both sides of the 


s 
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equation, the result, obviously, will still 
be an equation. 

If we multiply or divide both sides of 
an equation by the same or equal quanti- 
ties, the result, obviously, will still be an 
equation. 

It results from this last, that if we 
square both sides of an equation the re- 
sult will still be an equation, since to 
square the left side is to multiply it by 
itself, and to square the right side is to 
multiply it by itself; and the two sides be- 
ing equal, we will, in squaring both sides, 
simply multiply them by equal quantities. 
Thus, if d= b, we shall also have a2 = b?; 
or if a+b—c—d, then (a-+-b)2?=(c—d)?2, 

In the same way, taking the square root 
of both sides will not destroy the equality, 
and so also for cubing both sides, or tak- 
ing the cube root of both sides, or for any 
other power or root. 

Returning now to our belting formula, 
let us first multiply both sides by 600, 
600 multiplied by + is and 
abe X 3.1416 abc X 3.1416 X 600 as 

600 600 


After multiplying both sides 


6007, 600 


times 


abc X 3.1416. 
by 600, we have then 
600+ = abc X 3.1416 

This operation is called “clearing the 
equation of fractions.” Now let us di- 
vide both sides of the equation by all the 
factors of the right side, except the one 
we wish to have alone—that is, divide by 
a ¢ X 3.1416. The result is 
_ abcX 3.1416 

aCX 3.1416 acX 3.1416 

In the right side of this equation we have 
a, C and 3.1416 in both numerator and de- 
nominator, and we may cancel them out. 
The result is 


600. 


600+ 
acX 3.1416 
or, turning the equation around, 
— 600+ 
ac X 3.1416 
in which we have what we want, that is, 
b the width of belt alone on one side, and 
all the other quantities alone upon the 
other. The equation is now said to be 
“solved for 5.” In its original shape it 
was solved for 7. We know that this last 
equation is true, because we started with 
an equation and have only done such 
things to it as will keep it an equation. 

Let us now apply this to the original 
practical problem reversed—that is, let the 
horse-power be 15.7, the diameter of the 
pulley 30 inches, and the speed 150, to de- 
termine the width of belt: 

Substituting these quantities for the 
letters which represent them in the equa- 
tion just found, we have 

- 600 X 15.7 
2% X150X 3.1416 
Perform these multiplications and we 
have 
9420 
1178 
Perform the division and we have 


é= 


6=8 nearly. 
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This result does not come out exact, as the 
15.7 substituted for ® was not exact. Had 
the 15.7 been exact, we would have ob- 
tained exactly 8 inches, with which we 
started in the first problem. Problems 
in which exact results are obtained are 
very plentiful in the school-books, but 
very few of them are met with anywhere 
else. 

Additional examples of transposition 
may be found in Mr. Mason’s Article 


VIII. Thus, he has found for the mag- 
nets 
1.2587C,S 
N aT Pett oat 
l, 
Asfhy 


in which we are supposed to find .V, having 


the other quantities known. He tells us 


that more usually C,.S, is to be found, 
N,7/,, A, and yz, being given. Hereto- 
fore our unknown quantity has been 
represented by a single letter, but here 
we wish to find the ampere turns 
which are represented by C, S,. There is 


no difference in the work; but we are to 
so transform the equation as to have C, 8, 
alone upon one side, instead of a single 
letter, as with the belting formula—that 
is, we must solve for C, S,. To do this, 
Mr. Mason proceeds by multiplying both 
sides of the equation by a To 
7 «A Ly 
multiply any fraction by its denominator 
is to remove the denominator, as, for in- 
stance, 
“xX2=1, or 


2A 


44 X43 
Hence, multiplying both sides of Mr. 
; ‘ l ; 
Mason's above equation by —*— gives 
d MMi 
d, : 
=1.2957C,5. 
Ay fy vinta 


Now he divides both sides by 1.257, giv- 
ing 


N= 

Aify ‘ 

——1 
1.257 site 
or, turning the equation around, 
‘, 

- Ay fy 
Ca, 


1.257 
Here we have a formula giving the 
number of ampere turns required to force 
N lines through the magnet core, but Mr. 
Mason has said that we require to force 
v N lines through this core. To do this, 
we must have more ampere turns, the 
number being found by multiplying the 
equation giving C, S, for N lines by v. 
He thus finds a corrected value for C, 8, 
namely, 
d, 


vN 
Ay fy 





C,9,= = 


/ 

Proceeding Mr. Mason finds the number 
of ampere turns required to force N lines 
through armature and air gaps; that is, 
he finds a similar formula for 0, 8, and 
0, 8. 


I.2 


ur 
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Here again we might take our 
formula for C, S. and from it find C, 


S_,and so take the corresponding formulas 
for C, S, and CO, S,, and find C, 8, and 
C, 8... Then since total C S = 0,5, 
C, 8.x C, 8,, we might find C S by add- 
ing these values of C, 8S, @, S, and 
Mr. Mason, however, 


C, S, together. 
prefers to express this in the formula, 
and so get a formula for C 8, 
which he does by writing the formulas for 
C, S,, C, 8, and C, 8, with the sign of 
addition between. The case is precisely 


single 


similar to the one of last week, where he 
found a formula for the total reluctance 
of the circuit by adding together the 
formulas for the reluctances of the differ- 
ent parts. This addition in the first in- 


stance will appear 


1.25 1.257 
The dividing lines of these fractions are 
opposite the sign of equality, and we ob 
serve at once that they have a common 
denominator. Hence we may write 


v V1 N24 W248 
A, A 9 fle A, 


1.257 


eo 


Having gotten thus far, Mr. Mason 
finds that each fraction in the numerator 
has N as a factor. Now, the result is the 
same whether we the three 
quantities by N and add the results to- 
gether, or first add them together and then 
multiply the sum by ¥. To illustrate, 

4X3+4x6+4 xX 8=68 and 
413+ 6+ 8)=4X17=68 


multiply 


He therefore puts the three fractions in 
a parenthesis, and puts the V outside the 
parenthesis as a common multiplier, giv- 
ing his final equation (13). Namely, 
ES i. , 24s 

a a Ait” Metts a) 

CS=- 
1.257 

This equation, like the one discussed 
last week, has a somewhat formidable ap- 
pearance, but the reader who has read 
what precedes should be able to readily 
understand it. It that to find 
C S we must add together the three frac- 
tions in the numerator, multiply the sum 
by N and divide the product by 1.257. 

The infer that the 
above explanations are sufficient to make 
him an expert algebraist. It is believed, 
however, that they are sufficient to en- 
able him to understand and to apply any 
ordinary algebraic formula. If the deriva- 
tion of such formulas is still, in some 
cases, “rocky,” it does not prevent the 
application and the use of the resulting 
formulas—precisely as many men of 
prominence in the engineering world 
use formulas which are obtained by the 
calculus, without understanding the cal- 
culus or being able to follow the work 
by which the formulas are obtained. It 
is believed that what has been given is 
enough to show what algebra is, why it is 


means 


reader is not to 


preferred by writers to arithmetic, and 
how to make use of its results. 
C. K. JACKSON. 
Recent Inventions in Metal-Working 
Machines and Tools. 


A grinding machine for the knives of 


woodworking machinery, etc., is illus- 


Figs. 1, 2 and 3, 
to that of a universal 


trated in its general de- 


sign being similar 
grinding machine; and it will be neces- 
sary to call attention only to the points of 


understanding of 


give an 


difference to 











GRINDING MACHINE 


the tool, which is the invention of Mr. C. 
W. H. Blood, of Boston, Mass. 

The views represent, respectively, front 
and side elevations, and a sectional detail 
of the pump which supplies water to the 
The power shaft passes 


emery wheel. 


through the base of the machine; thence 








GRINDING 


MACHINE 


a belt passes to the wheel shaft on the left 
(Fig. 1); and from the long pulley at the 
other side of the wheel, open and crossed 
belts drive the table-carrying mechan- 
ism from the pulley ¢c18. This mechan- 
ism, located within the box frame, will be 
readily traced from the dotted lines in 








224-24 


Figs. 1 and 2, and it reciprocates the table 
by means of the pinion ¢* and rack ¢3, 
Studs d!, adjustable in a T-slot on the 
table, automatically reverse the shipping 
lever 417, at the end of the cut. As will 
be noted in Fig. 2, the upper way ©¢ of the 
table is flat, and is held in place and pro- 
tected from grit by the angle piece C?. 
The knife carrier R is trough-shaped 
and capable of any desired angular ad- 
justment, the clamp rod fr? passing from 
end to end and clamping by binding the 
supports 7? against the ends of Rk. Water 






= 
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S. 
aie: 








FiG. 3 


from the tool holder is caught in the long 
stationary trough 71° and conducted be- 
neath the wheel to the tank 2. 

The forward feed of the emery wheel is 
effected by the lug d (Fig. 1) striking the 
roller on 11, at the end of the table travel, 
a spring rod ™ returning the pawl to its 
original position. An adjustable hous- 
ing or guard 01, on the ratchet of the feed 
shaft, lifts the pawl ™8 and automatically 
stops the feed at any desired point. 

The pump F (Fig. 3) is a piston 
pump, instead of the usual centrifugal 
type, and is so designed as to preserve an 
air cushion between the piston and the 
grit-charged water. At the upper limit 
of its stroke, the piston rises just above 
the orifice f!4, thus insuring a constant 
supply of air in the pump barrel, which 
cushion, besides protecting the piston 
from cutting, permits the pump to run 
with the pipe The 
inlet f is small, to prevent an inrush of 
water sufficient to carry grit against the 
piston, which is externally protected 
from cutting by the sleeve f1®. 


discharge closed. 


Chinese Railroad Building. 


An imperial decree has been issued 
from Pekin placing the construction of 
the railroad Tientsin to Lu Kou 
Bridge, eight miles west of Pekin, in the 
hands of Hu-Chii-fen, a native of Kuan 
Sen province and holding the rank of 
provincial judge. The cost of the 7 
miles of line is stated in the decree to be 
about $2,000,000, or more than $28,000 per 
nile. An American engineer recently 
estimated the cost of this line at $20,000 


per mile with rolling stock and equipment 


from 
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complete. The proposed route presents 
no difficulties, except the necessity of 
high embankments and numerous drains 
and culverts in certain localities to cope 
with the annual floods. It is understood 
that no foreign capital whatever is to be 
employed. The decree orders merchants 
to form for railroad 
building, which outlines the present rail- 
road policy of China. There is a strong 
determination on the part of the Govern- 
exclude foreign capital and 
There is reason to be- 
lieve, however, that this determination 
will give way before the magnitude of the 
undertaking, which will bring to light the 
inexperience of the Chinese managers. 
There will then be a great field open 
there to foreign railroad enterprise. This 
field has already attracted great attention, 
and it will doubtless be eagerly disputed 
by the representatives of the railroad 
interests of various nationalities. Our 
minister to China, Mr. Chas. Denby, has 
not failed on all proper occasions to urge 
on the Chinese authorities the pre-emi- 
rence of Americans in railroad construc- 
tion and in the manufacture of all those 
gtroducts which China’s railroad system 
will in time require. It would be much 
to be regretted should this market be 
allowed to pass without an effort into the 
hands of others. 


stock companies 


ment to 
foreign control. 


Machinery in China. 


Now that the Japanese are evacuating 
the district of Nuichwang and the Chinese 
are resuming possession, it is probable 
that there will be some demand for muni- 
tions of war, such as cannon for forti- 
fications —including both large and 
quick-firing cannons, to replace those 
captured by the Japanese — repeating 
rifles and other firearms, large and small. 

Steam launches may also be required, 
and it is not unlikely that there may be 
an opening for machinery for crushing 
beans and castor beans, and pressing the 
crushed seed into cakes; machinery for 
reeling silk from cocoons, for treating 
hemp and making rope, for mining coal 
and precious metals, and various other 
kinds of machinery. 

American merchants and manufacturers 
in a position to compete for this business 
should other details, the 
price (stated in *Shanghai or Nuichwang 
taels) of goods laid down, but not landed, 
the and 
dimensions of packages, the terms and 
conditions of payment, whether the goods 
are of guaranteed quality, whether the 
price includes a return commission to 
the importing merchant, etc. 

It is to be hoped that manufacturers in 
this country will 1ecognize the importance 
of this field now open to them. 


state, among 


in Nuichwang harbor, weight 


*The value of a Shanghai tael is 71.8 cents, 


and that of a Nuichwang tael is 80 cents. 
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An Increase in Our Exports of Manu- 
factures. 


The detailed report of exports and im- 
ports for the calendar year 1895 is at hand, 
and shows a rather gratifying improve- 
ment in our exports of manufactured ar- 
ticles. The total value of our exports for 
the year was $807,740,016, being less than 
half-a-million dollars greater than the year 
preceding; but there was a marked change 
in the character of the exports. Agricul- 
tural products decreased $25,970,008, while 
manufactured exports increased $23,351,- 
802. 

The exports of agricultural products 
are determined largely by conditions not 
within our control, as the crops in other 
parts of the world really determine the 
foreign demand more than does our pro- 
duction. But in the line of manufactures, 
the ability to meet the prices in the for- 
eign markets is, of course, the winning 
condition, and the results of the year 1895 
are therefore to be regarded with some 
satisfaction. 

Increases were shown in our exports of 
agricultural implements, carriages, street 
cars, passenger and freight cars, clocks 
and watches, chinaware, glass and glass- 
ware, manufactures of wax, hemp and 
jute, india rubber and gutta percha, iron 
and steel, fire-arms, locks, hinges, build- 
ers’ hardware, nails, saws and _ tools, 
scales and balances, sewing machines, 
stoves, steam engines, wire, lamps and 
chandeliers, leather and manufactures of 
leather, musical instruments, naval stores, 
paints and colors, paper, silk, soap, starch, 
and manufactures of wood and of wool. 

The following shows the total exports 
and the increase over 1894 for the articles 
enumerated: 


1595. 


Increase, 





Agricultural implements.. ...$5,310,885 $554,002 
Carriages and street cars 1,626, 40€ 25,396 
Cars, passenger and freight.... 1,021,865 325,409 
Clocks and watches I, 303, 16€ 104,124 
CIB WARS «66.60% 000000 24,872 8,562 
Glass and glassware............ 1,002,328 84,809 
Gunpowder and other explo- 

gg . SEER TET EE cove 19345, 304 I ¢ 
India rubber and gutta percha, 

manufactures of.... «s++ 1,676,619 140,475 
Iron and steel and manufact- 

|. ee i 35,071.535 5.127, 806 
ag) ee , . 845,32 15,011 
Locks. hinges, and other build- 

ers’ hardware. PELE ESE 2,766,532 313, 80« 
Machinery not otherwise enu- 

merated..... ‘ 1,300, 59 
Nails and spikes 52.127 
Scales and balances ‘ 287, )¢,6c5 
Sewing machines..... e+e» 2,988,006 923,219 
Steam engines are 2.741,465 11,830 
Stoves and ranges..... eoee 289.42 48,490 
Wire .... eae ccccos BeaPR. 308 70,401 
Lamps and chandeliers.... 682,469 24,576 
Leather and manufactures of. .18.492,7¢ 4,692 
Musical instruments........... 1,153,441 401 
Paper and manufactures of >, 412,703 320,419 
Wood and manufactures of 29.9425154 1,844,184 
Wool and manufactures of. 782,885 46,525 


Business connected with the engineer- 
ing trades appears to be slowly though 
surely improving in Great Britain. The 
returns of the Amalgamated Society of 
Engineers, giving the percentage of un- 
employed members, compare favorably 
with those of a year ago, in spite of the 
great strike in the Scottish shipyards, 
which accounts for about one-half of the 
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+* WANTED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each wser- 
Gon. About seven words make aline. The Cash and 

Copy should he sent toreach ux not late r than Saturday 
Answers ad- 


2 ixxue 5 


morning forthe ensviny wee 
dr assed toour care will he forwarder 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Experienced mechanical draftsman wants steady 
position, Box 48, AMERICAN MACHINIST. 


Wanted 
steady work. 


Wanted 
man of exp. 


8 first-class lathe hands; good wages, 
Eclipse Bicycle Co., Elmira, N. Y 


Position as brass foundry foreman bya 
Address J. B., care AM. MACHINIST. 


Gas engine designer, with drawing ready made if 
wanted, desires pos.; South pref. Box 44, AM. MAcn. 


Position wanted by draftsman. 20 yrs. exp. Gen- 
machinery. Ref’nces. Address Box 41, Am. Macn. 


Expert engr., who has successfully handled large 
plants, open for engagement. W. L. G., Am. Macu. 


Mech. draftsman wants pos.,exp. inh. grade eng.. 
water tube builers, etc. Box 31, Am. MACHINIST. 


Wanted—First-class machinists (close workmen). 
At the works of the Vermont Farm Machine Co., 
Bellows Falls, Vt. 

A practical machinist, American, with some ex- 
perience on the road, wants a position as traveling 
man. Box 38, AMERICAN MACHINIST. 


Draftsman with practical experience wishes po- 
sition as foreman; has held similar position. Ad- 
dress A. B., 87 AMERICAN MACHINIST. 


Position wanted by mechanical draftsman, age 26. 
Gen. machinery and pumps. Alreferences. City 
preferred. Box 35, AMERICAN MACHINIST. 


Wanted—A good machine tool man as the con- 
tractor for the output of entire plant. <A good 
opening for the right man. Box 15, Am. Macu. 


Draftsman’s asst. desires position in N. Y., has 
had 7 years’ shop and 1 year drawing-room exp, on 
machine tool work. Box 46, AMERICAN Macu. 


Wanted— Position by experienced American me- 
chanic capable of running shop; also skilled in erect- 
ing steam and electric mach’y. Box 45 Am. Macu. 


Mechanical engineer and draftsman open for en- 
gagement; labor-saving machinery, jigs and fix- 
tures a specialty. Box 47, AMERICAN MACHINIST. 


Wanted—A good draftsman experienced in engine 
work. Apply by letter, giving salary required, and 


The Ball & Wood Co., 15 Cortlandt St. 


Situation Wanted—Mining master mech. well up in 
mining and pumping mach. no objection to go to for- 
eign country. Unexcept’l ref. Box 118, Vallejo, Cal. 


references, 


Mechanical draftsman, designer, graduate, exp. 
on Corliss engs., boilers, pumps. gen. mchy., wants 
sit.; Chicago preferred. Address Box 49, AM. Macu. 


Wanted —A first-class machinist, exp. in accurate 
grinding and lap’g of hard’n’d work, The Lanston 
Monotype Machine Co., Cent’i P. Sta., Wash’n, D.C. 

Wanted—Mech. draughtsman desires position. 
Techn. grad. and 2 yrs. exp. in drwg. room on st’m 
pumps and gen. m’chin’s. Address K. O., Am. Macu. 


Wanted—An energetic and experienced man to 
take charge of 100 screw machines on first-class 
work. State age, experience and salary expected. 
Box 29, AMERICAN MACHINIST. 

ragem't; 


Sup’t open foreng thorough mech.: 12 yrs. 
exp. Tech. grad. in estimating cost of mac h., and 
executive ability second to none. Good reference, 
Address Ahora, AMERICAN MACHINIST. 

A party witha number of ye | exp. inmanuf’g 
business desires a sit. Has had good success in 
management of help. Best of ref. given Address 
Twenty-Three, P. O. Box 2003, Boston, Mass 


Wanted Man of exp. to take charge of toolroom 
in brass-wkg estab. Must be thoroughly familiar 
with mod, tools and methods; a hustler. No experi- 
menter need apply. Box 30, AMER. MACHINIST. 


Wanted Dftsman—For the purpose of compiling 
& tabulating data in an eng. & boiler works Ac 
curacy on weights and dimensions: nodesigning 
State experience and wages. V. D., care Am. Macu. 


Employment wanted by a man of 30 years’ expe- 
rience as machinist, designer and manufacturer in 
the best shops of New England. Can give the best 


of references Address, Box 43, AMERICAN Ma- 
CHINIST. 

Position of trust by man with 15 years’ expe- 
rience in machine shops, drafting rooms and 


foundries of leading firms; understands mixing 
iron; south of Pennsylvania preferred. Address 
C., care AMERICAN MACHINIST. 
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Position wanted as superinte aden nt or draftsman; 
experienced on Corliss and high-speed engines, re 
frigerating and water-works machinery and special 
tools; good manager and designer Alonzo G. 
Collins, 318 Avenue D, San Antonio, Tex 


Practical mechanic, whose experience in factory 
and office covers many yrs., wants suitable position. 
Has worked his way up by no other means but his 
own energy, and held positions as foreman, chief 
draftsman, and asst.-supt. Alpha, Am Maca. 


Two young men, technically educated, with shop 
experience, desire work. Would enteras advanced 
apprentices in shop offering except’n’l advantages 
in varied machine construction. One or both may 
be engaged. Address M. L. S., AM. MACHINIST. 


Wanted—Position as brass foundry foreman, thor 
oughly exp. in mould’g and cast’g all kinds of heavy 
and light work, also mixing and melting all kinds of 
brasses and bronzes in air. reverbratory furr. 
& cupola. Geo, Pyne, 4315 Beach Hill Ave., Cin., O. 


gus 





MISCELLANEOUS WANTS. 





Advertisements will be inserted under this head at 
35 cents per line, eachinsertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be Sorw ar ded. 


Cc —— 2d hd lathes & planers. S.M.York,Clev’d, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


Do you want to manufacture a good gas engine? 
If so, Address F., AMERICAN MACHINIST. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich 


Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


A job lot of 200 (00 set and cap screws and bolt 
forgings, in lots to suit. Send for list and prices. 
F. W. Beais & Co., Lynn, Mass. 





JUST PUBLISHED. 


“SHOP KINKS.”’ 


By ROBERT GRIMSHAW. 

This book is entirely different from any other on 
machine-shop practice. It is not descriptive of uni- 
versal or common shop usage, but shows 

Special Ways of Doing Work Better, more 
Cheaply or more Rapidly than Usual, as done in 
Fifty or more Leading Shops in America. 

ts over 500 Items, and 2% Illustrations, are contrib 
uted directly for its pages by eminent constructors, 
among whom are the largest machine shop proprie 
tors in the country. 

It is the most useful book yet issued for the Machinist. 

No shop can afford to be without it. Every em 
ployee can fit himself for advancement by studying 
its pages. 

400 Pages, 225 Illustrations, $2.50. 

“Tt is full of va ngs that 
can be applied to sh 

Send for special illustrated circular. 


NORMAN W. HENLEY & CO., Publishers, 


15 Beekman Street, NEW YORK. 


sable and helpful suggestions, regarding th 


p practice.””--AMERICAN MAcutnist 
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JUST PUBLISHED 


‘|The Modern Machinist 


By JOHN T. USHER, Machinist. 
Specially Adapt ed to the Use of Machinists, Apprentices, 
Designers, Engineers nd Constructors. 

A practical treatise embracing the most approved 
methods of modern machine shop practice, embracing 
the applications of recent improved ap ypliz ances, tools 
and devices for facilitating, duplicating, and expedit 

ing the construction of machines and their parts 
A New Book from Cover to Cover. 

$20 PAGES, ILLUSTRATIONS, $2.50. 

tr Send for special illustrated circular. 


257 
nary about this book, all de 


It will be f ia 
Ited whenever a new 


vices being in actual use and giv ce xd results 
vy librar he « ns 
or difficult job is to be done ~ (ence 

Our Catalogues of Books for Machinists, Engineers, 
Electricians, etc., also sent free. 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, NEW YORK. 








the Manchester dis- 
has been a marked 


and reports from 


idle members. In 
trict there reduction 
in the out-of-work list, 
the trade 


most districts on condition of 


are of a very encouraging character. 


Literary Notes. 


“Home Study” is the name of a new 
monthly journal which is designed espe- 
cially to assist young mechanics and 


others who wish to follow a course of in- 
struction pertaining to their occupations, 
to attend 
The first number 


and are for any reason unable 
con- 
“The Principle of Mo- 
“Speed 


a regular school. 
tains articles on 
“Expansion of Steam,” 
Power,” “The Dynamo Water 
Drips,” ‘Mechanical Drawing,” “Angles 
of Polygons,” and many others, all writ- 
ten in a style specially designed for stu- 
dents of these subjects. This new jour- 
nal seems to be the outgrowth of the 
“Correspondence School” and is 
auxiliary to it. It will be appreciated by 
those for whom it is intended, and will 
undoubtedly prove helpful to them. It 
is published by the 
Co., Scranton, Pa. 


ments,” 
and 


idea 


Colliery Engineer 


“Bicycle Repairing” is the title of a 
book which is intended to assist those 
whose business it is to make repairs of 
“the silent steed.” As is appropriate and 
proper, the book much matter 
that a good mechanic will not need; for 
many of those who straighten bent rims, 
patch punctured tires and replace broken 
“jammers,” and have little 
idea of how a mechanic should or would 
go about doing a job. Yet there is also 
much in the book that the occasional me- 
such repairs will find 


contains 
spokes are 


chanic who makes 
1 


suggestive and helpful, and every subject 
taken up is fully and clearly illustrated 
and lucidly explained. A great many of 
the special appliances that have been de- 
vised to facilitate such work are illus- 
trated and described, and scarcely any 


possible or imaginable break or defect in 


a wheel fails of obtaining adequate treat- 
The book is compiled from ar- 
ticles written for the “Iron Age” by S. D. 
V. Burr, published by David Will- 
96-102 Re street, New York. 


ment. 


and is 
jams, ade 


Price $1. 





COMMERCIAL REVIEW. 


New Yor« Eventina, Fes. 15 


SATURDAY 


We this week the subject of 


electrical machinery. 
the 
iron 


consider 


First, however, we 


give following statement concerning 


the 
may be taken in connection with the less 


working machinery trade, which 


favorable views based upon average ex- 


perience of sellers in this market, which we 


have already published: The Lodge & 
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Shipley Machine Tool Co., of Cincin- 
nati, O., found that orders for the first 
three weeks of January were decidedly 
slow, but better at the last of the month, 
so that the total of sales was double that 
of January, 1895. The orders already 
taken this month are good, and inquiries 
are much better than at any time since the 


panic. 
Dynamos and Motors. 
Although electrical machinery has to 
some extent suffered from the causes 


which have, within the past few months, 
been injuring trade, and many people are 
talking despondently at the present time, 
a fair volume of business is being trans- 
acted, and the prospects offer some en- 
couragement. That February has 
little or no change from January’s situa- 
tion is evidenced by the differing views 
taken by various authorities, as to whether 
demand is increasing or slackening. Per- 
haps the salutary tendencies of the bond 
may soon have their effect. The 
General Electric Co. looks for a better 
business this year than last, if not better 
than in the past five years. 

A class of electrical machinery, which, 
perhaps more than any other, maintains 
a firm and healthy tone, is that of dyna- 
mos for isolated electric lighting plants. 
Though not especially a seasonable line 
of goods, it is said to be in best selling 
early in the summer, so we may anticipate 
a very prosperous trade at that time. 

Street car motors, on the other hand, 
are beginning to be in season, for road 
work opens up in the spring, and the 
equipment of summer cars is a factor in 
this branch of trade; consequently there is 
now a comparatively large demand for 
this class of machinery. But its sale 
probably suffers more relative retardation 
from public lack of confidence than do 
some other classes of electrical goods. 
Street railways involve more extensive 
outlays than lighting plants, and it is nat- 
ural that in times of financial uncertainty 
people should be slow to invest in them. 
Thus, while there is considerable trolley 
work projected, much of it may not be 
carried into execution before next Fall. 
Electrical manufacturers suffer indirectly 
also from a too high capitalization of al- 
ready existing roads. One of the most 
hopeful subjects in connection with car 
motors is the tendency to apply electricity 
to roads hitherto operated by steam. 

Stationary motors, at least the smaller 
sizes, are in fair selling. They are becom- 
ing popular for factory purposes, and 
buildings are sometimes supplied with 
electrical power, to be rented with the 
several floors. Undeniably, prices of elec- 
trical goods have reached a low stage. 
In one quarter there is a rumor of ad- 
vancement, but it does not seem that the 
present state of the market can justify a 
general upward movement. The decrease 
in prices which has been going on during 
the past ten or fifteen years, as a result of 


seen 


sale 
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IMPROVED 


15-inch Hendcey Shaper 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Room, or 
General Machine Shop Work. 


| This Cut shows how stroke can 


be Adjusted with Machine in mo-= 
tion by the Micrometer Adjust- 
{| ment, fine and delicate. 








—- 





The Stroke can be adjusted 
for Curves with machine 
in motion. 

The Stroke can be adjusted 
for Angles with machine 
in motion. 

The Stroke can be adjusted 
for Irregular work with 
machine in motion. 

It has Adjustable Table for 
planing Taper Work. 
The Table can be removed 
for fastening work to the 

Apron. 

It has a strong, graduated 
swivel vise. 

Quick work, rapid changes, 
modern ideas 


Buy the best. 








IMPROVED 15-INCH PILLAR SHAPER. 


The Hendey Machine Co., 


TORRINGTON, CONN. 


Send for Circular. 





EUROPEAN AGENTS: 
Chas. Churchill & Co., Ltd, 21 Cross Street, Finsbury, London. 
Schuchardt & Schutte, 59 Spandauer Strasse, Berlin. 
Eugen Soller, Basel , Switzerland. 
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PRATT & WHITNEY Co., 


Etartford, Conn. U.S.A., 
MAKERS OF 


FINE MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 


DROP HAMMERS and TRIMMING PRESSES. 
FORCING AND TRIMMINC DIES FOR ALL CLASSES OF WORK. 
England—BUCE & HICEMAN, 280 Whitechapel Road, Londoz, E. 
CHAS. CHURCHILL &C0., Ltd.. 21 Cross St., Finsbury, London, E.C. 
France—TENWICE FRERES &CO., 21 Bue Martel, Paris. 
France—F. G. EREUTZBERGER, 140 Rue de Neuilly Puteauz (Seine). 

CHICACO-42 and 44 South Clinton, BOSTON. 47 Pear! Street. 

cor. Washington Street. NEW YORK-138 Liberty Street. 


FINE SCREW PLATES. 


“Lightning ’* and ‘‘ Green River.” 


Taps, Dies, keamers, Tap Wrenches, Bolt Cutters 
Drilling Machincs, and other 
labor saving Tools. SEND FoR CATALOGUE. 


Cco., 


England 








S- a 
P THE TAPS PASS CLEARS THROOGCH THE NUTS. 
= MAKING FULL —_ 1SHED THREADS 


a 
& 


ove? wars 


Punching Presses 


PERFECT SCREWS ATA SINGLE CUT 


WILEY & RUSSELL MFG. 


WO FrROOM HEF E: 


To go into Details, but if you want to know about or 


BUY HICH GRADE, MACHINE TOOLS, 


HANDY AND ACCURATE 


adress FITCHBURG MACHINE WORKS, 


CATALOG E. FITCHBURG, MASS., U.S. A. 


IMMEDIATE DELIVERY ON 
LATHES, PLANERS, DRILLS, SHAPERS. 
BARCAINS ON SECOND-HAND TOOLS. 


HEATING AND VENTILATING BUILDINGS, 


Br R. C. CARPENTER, 
400 Pages, 8vo. Cloth, $3.00. 
SOHN WILEY &e SONS, New York. 


NEW HAVEN MFG. CO., 


New Haven, Coun. 
MANUFACTURERS OF 


FRICTION 
PULLEYS 





Greenfield, Mass. 



















—AND— 
CUT-OFF 
COUPLINGS. 





J. M. ALLEN, PREsIDENT. 

WM. B. FRANKLIN, Vice-PREsIDENT 

F. B. ALLEN, Seconp Vicr-PRESIDEN’ 
J. B. Prercz, Secretary & TREASURE! 
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CONN, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 


Pipe Outting and Threading Machiner 





LOCKS Just patented, valuable improve- 
¢ mentson door lock. Greatly superior 
in safety and simplicity. Would like to confer with 
responsible concern, show models, etc.. with view 
to manufacturing same, Address “ Locks,” Box 
1598, Springfield, Mass. 








HORSELESS CARRIAGES!!! To Syndicates and Fi 
nanciers. Patent for Sale or Royalty. Petroleum En- 
gines, the latest invention with valuable improve- 
ments—superseding the Lamp —- tube and many 
other complicating parts which have caused trouble in 
other engines. Adapted for Launches, Carriages and 
also for fixed engines. This is quite new and has not 
been offered before. Apply Britannia Co., Colchester. 
England. " 


FOR HAND OR POWER, 


MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS 








56 CARDEN ST., BRIDCEPORT, 





the 
ments in manufacture, and of competition, 


expiration of patents, of improve- 
has, according to the Brush Electric Co., 
been greater in the hard times of the last 
two years than for any similar period, and 
the figures have apparently reached bot- 
tom. 

The fluctuations in business experienced 
during the first few weeks of this year by 
the Card Electric Co., Mansfield, O., have 
been as follows: January opened with the 
inevitable quiet of invoice time, and con 


tinued in a waiting condition, but with 


improving outlook, until the middle of 
the month, when orders came so abun- 
dantly as to bring the monthly average 


up to the normal. At the close of January 


the public financial situation occasioned 


a temporary hesitation in trade, but the 
result of the national loan has given some 
assurance, and indications are favorable 


for an active spring business 


Iron and Other Metals. 


The volume of business transacted in pig 
h 


iron has assumed fair, although not ex- 
traordinarily large proportions, and: no 
great change has taken place since last 
report. Rolling mills are now among the 
important buyers, and foundry pig is 
healthy in tone. In the West, the agree- 


ment between ore producers is said to be 


certain. As will be seen by our quota- 
tions, prices have been weaker 
Copper, especially the electrolytic, has 
been in heavy demand, and the prices have 
stiffened. Some buyers have stocked up 
for six months ahead. The January pro- 
duction the United States was the 
largest of any month up to date, being 


16,072 tons, as compared with 11,694 tons 


for 


for the corresponding month last year. 
Pig tin has advanced in price, as a 
result of London speculation. There was 
not a heavy demand in this market. 
Pig lead and spelter have been in mod- 
erate buying, and the prices are at nearly 
the same level as a week ago. 


QUOTATIONS. 


New York. Monday, February 17th. 


Tron—American pig. tidewater deliverv : 
No. 1 foundry, Northern........... $12 T5@ $13 50 
No. 2 foundry, Northern ... 12 00 @ 12 50 
No. 2 plain, Northern.... «. 1125 @ 11 75 
Gray Forge........ — . 11 25 @ 12 00 
No. 1 foundry, Southern...... . 12 50 @ 12 75 
No. 2 foundry, Southern......... . 12 00 @ 12 3 
No. 3 foundry, Southern...... . 11 50 @ 12 00 
No. 1 soft, Southern.......... . 12 00 @ 12 50 
No. 2 soft. Southern hstaion . 11 75 @ 12 
Foundry forge, Southern............ 11 00 @ 11 75 


Base, in Carloads—Mill price on dock: 
common, 1.20 @ 1.30¢.: refined, 130@1.50e Store 
prices: common, 1.50 @ 1.60c.; refined. 1 60@,1.80e 
Tool Steel—Ordinary sizes, standard quality, 534 
@7c.: extra grades, 11 @12c.; special grades, 16c. 
and upward. 
Machinery Steel 


Bar Iron 


About 1.55¢. in carloads mill 
price: from store, 1.85¢. Special brands upward. 
Cold Rolled Steel Shafting—Base, 2c. in car- 
loads ; 234c. in smaller quantities; 3c. from store. 
Copper. Carload Lots—Lake Superior ingot, 
103%4c.: electrolytic. 10%c.: casting copper, 10c. 

Pig Tin—For wholesale lots, 13.50 @ 13.60c 

Pig Lead—In carloads, 3.15 @ 3.174%e 

Spelter — Western brands, 4.05 @ 4.10c. in car- 
loads. New York delivery. 

Antimony—From store. in cask or wholesale 
lots, Cookson’s, 73% @ 77éc.: Hallett’s, 6% @ 7c.; 
Japanese. 6% @ 67%c 

Lard Oil—Prime city, present make, 51 @ 
in large quantities. 


58c. 








. 
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Mo., isa new concern known as 
Machine Co. The incorpora 
and others, and it has a 


At Kansas City, 
the Kansas City Ice 
tors are F. FE. Burroughs 
capital of $50,000, 


The Davis & Egan Machine Tool Co., of Cinein- 
nati, O., have been awarded the contract for over 
$5.000 worth of special machinery by the Muskegon 


Chemical Engine Co, for the manufacture of the 


patent ball-bearing axles which are used on their 
fire engines 
The Treasury Department, through the Super 


vising Architect, is inviting proposals until March 
6th, for all the labor and materials required for the 
low pressure, return circulation, steam heating 
and ventilating apparatus for the United States 
Post Office Building at Roanoke, Va. Prospective 
bidders may obtain additional particulars by ad- 
dressing Hon. Wm. Martin Aiken, Supervising 
Architect, Washington, D. C. 


The Treasury Department, through the Super- 
vising Architect’s Office, is inviting proposals until 
March 3d, for all the labor and materials, and fix- 
ing in place complete, the low pressure, return 
circulation, steam heating and ventilating appa- 
ratus, ete., for the United States Court House and 
Post Office Building at Wilmington, Del. Pros- 
— bidders may obtain additional particulars 
xy addressing Hon. Wm. Martin Aiken, Supervis- 
ing Architect, Washington, D. C, 


NEW CATALOGS. 


There are three sizes of Standard Catalogs, 9" X12", 
6° X 9" and 4%" X 6". We recommend the 6" X 9° 
size for machinery catalogs. When they must be larger 
or smaller, one or the other standard sizes should be 
adopted if possible. 


Fairbanks, Morse & Co., Cleveland, O., send us 
an illustrated catalog of their gas and gasoline en- 
gines, which are arranged in sizes from the small- 
est usually made to fifty horse-power, and have a 
hand starting attachment which increases the facil- 
ity of handling very much. The engines have also 
other new and unique features which will make 
them of interest to those who have use for such 
machines The catalog is sent to those interested 
ov application, and is 5 x 8 inches. 

Fairbanks, Morse & Co., Cleveland, O., send us a 
catalog describing and illustrating duplex steam 
pumps manufactured by them; these pumps are 
simple and compound, of the well-known Worth- 
ington type, but with some special features of con- 
struction peculiar to themselves A great variety 
of pumps are shown, adapted to various service; 
and the catalog also contains considerable data 
and information of use to those who have to do 
with pumping machinery of any kind. Itis sent to 
those interested on application, and is 53¢ x 754 
inches 
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WORCESTER, MASS. 


Lathes and Milling Machines. 


FOR FURTHER INFORMATION RECARDINC THIS NEW 
MILLING MACHINE, SEND FOR CATALOCUE CONTAIN- 
INC COMPLETE DESCRIPTION ° 





BRADLEY 






printeu matter. 





HASIriERS, 


The Best Power Hammers on Earth. 


Twenty-two sizes in Helve, Upright and Strap Styles. 


THE BRADLEY COMPANY, Syracuse, N. Y. 





Send for 





Catalogue containing all 
on these subjects can be 


PHILADELPH 
Practical, Scientific 
19 S. NINTH STREET, 


Boo xrFr§:. ss 


for Machinists, Engineers, 


Boiler Makers, ete 72 inch, 
the latest and best works 


had free, by addressing 

A BOOK Co., 

and Technical Books, 
PHILADELPHIA, PA. 


Hammers, 





SOMETHI 





4 
palates 





NG NEw! 


BaRGains IN NEW AND SECOND-HANDAMACHINERY, 
57 inch, 
36 inch and 50 inch Radial Drills: 
Bement Lathe 
Pratt & Whitney Cut-off 
Sharpe Universal Milling Machine: 
Drill Presses, Pipe Machines, 
Grinding 
chinery. Stock constantly changing. 


FRANK TOOMEY, 


raised to 


your wants. 


24 inch Planers, and 
36 inch x 22 feet 
50 inch swing; 4% inch 
Machine; No. 1 Brown & 
Lathes, Shapers, 
Bolt Cutters, Steam 
General Ma- 
Let me know 
131 N..3d Street, 
PHILADELPHIA, PA, 


26 inch and 


Machines and 





Adjustaple Notch 
Centre Gauge. 
Price, post paid, 60 cents. 


Coffin & Leighton, 


SVPACIICE w v 





UNSURPASSED 


ASA 


REAMER. 


Will work in any 
position. 





MOFFET PORTABLE DRILL. 









Weighs 48 lbs. and 
drills from \% to 
~ Ky inches diam- 
eter 





Runs with Steam 
—oR— 


Compressed Air. 


Manufactared by 
mame 0G TIMOLAT, 
mu 465 & 467 W, Broadway, 
NEW YORK. 





INDERS 
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“TT_CAN'T HANG UP.” 





mere So ae 
FOR BOILER FEED. SEND FOR CATALOGUE. 


THE MASON REGULATOR CO., 








BOSTON. MASS. U. S. A. 








Special Lot, Second-hand tools, 


at very low peut before removal. 





LATHE—72 in. swing, 20 ft. bed, Triple Geared. 
os 42 in. swing, risers to 48 1n , 12 ft. bed, Triple Geared, Com- 
pound Rest, ete., Pratt & Whitney’s, A 1 order. 
ad 32in. swing, If ft. bed, Fay & Scott's. Good as new. 
“ 26 in. swing, 10 ft. bed, Pond, Extra Heavy. 
we #4 in. swing, 12 ft. bed, Compound Rest, Fitchburg. 
ss 22in. swing, 12 ft. bed, Cp’d Rest, 1 9-16 hole, Perkins. 
se 20in. swing, 15 ft. bed, Extra Heavy, Cp’d Rest, Pond. 
ned 19in. swing, 8 ft. bed, Prentiss. 
o 16in. «wing, 7 ft. bed, Pratt & Whitney. 
ad 5in. swing, 7&8 Ave beds, Reed. 
o6 13in. swing, 6 ft 1, Pratt & Whitney. 
= 13in. swing, 6 ft. ted. Blaisdell. 


18in. swing, Turret Lathe for Brass-finishing 

























PLANER—37 x és in. x 11 ft., Betts. 
- a nbd yd vow y 
sont a x & ft., Pond 
- a9 Gri ge ree 
- x 2%in. x 8 ft., Gould & Eberhardt. 
= x 24in. x 6 ft., L athe & Morse 
- x 24in. x 6 ft., Pratt & Whitney. 
i x 22in. x 5ft., Pease 
os x n. x 5 ft ile 
SHAPER Stroke Crank, Gou uld & Urb rhardt. 
= Rin. ” Geared, Improved 
saad 24 in. 
wnt I4 in si r . Warren, 
DRILL—20 in., Wheel anc e 
se 26 in., Bk. Ges ction Pulleys, Prentice. 
Radial, ‘ft les & Jones 
ond Universal Radial, 4 1-2 ft. arin, Bk. Gears & Auto. Feed. 
Universal Millir ry Machine, Kemosmith’s latest 
Plain Lincoln Pattern 
Plain Pratt & Whitney No, 2 hand{ 
Gear Cutter, 30 in. full Automatic, uld ¢ rhardt 
right Boring and Turning Mill, ‘ das new 
Horizontal Boring and Driiling Mack $i 
Horizontal Flange Pu , Hilles & J 
Boiler Punche and bh. gaps. 
Niles Boiler Pla er ft.. Al. 
Boiler Rolls, 6, 7, 8 d 10 ft. wide. 
Steam Hammer, 300 lbs., Ferris & Miles 


BICYCLE MACHINERY, 
Consisting of SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, SHAPERS, Etc. 


zy. 7. McCABE, 
EP RULLARD’s| 4 Dey St., 


N. Y. Mach’y Warerooms. NEW YORK. 


“MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 





15in.x6 ft. Engine Lathe. 19-36 and 50 in. Drills, 
22 ‘12 ae ” as Portable Drill. 
29 “13% “ ee ee 36 in. x 14 ft. Planer. 
26 =‘ 20 * nie 12 in. Shaper Traverse Head, 
37 ** 30 Gear Cutter, 54 in. 
~ “oe " “0 Milling Machine. 
5lin. x 18 ft. Engine Lathe. 
10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 


Boiler Rolls, Punch and Shear, etc 


Send for full list and prices. 


GEORGE PLACE MACHINE CO, 
145 Broadway and 86 Liberty St., 
NEW YORK. 


MACHINERY FOR SALE. 


2% in. x 24in. x7 ft. New Haven Planer. New. 
21in. Gould & Eberhardt Drill. Good as new. 
6in. Boynton Hand Shaper. ” 
1-4 to 11-4 in. Open-die Bolt Cutter, Good as new 
Nos. 1, 3 and 6 ny »0ots Pressure Blowers. Al condition. 
9x 9 Greenfield U pright Engine. Guvood as new. 
18 x 5x 10 Brass Lined Duplex Pump. 
112 x 18 Slide Valve Engine. 
Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
Bearings, Friction Clutch Pulleys, etc., less than half 
value. COOKE & CO., 

163 and 165 Washington Street, - New York. 
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COMBINED DRILL AND COUNTERSINK 


FOR CENTERING LATHE WORK, 





— J.T. SLOCOMB 
PROVIDENCE,R.|. 


U.S.A. 








Compound Rest & Taper At 
tachment. 

1 No. 19 C., 18 in, x 6 ft., L. 
Compound Rest & Taper At 
tachment. 

No, 20 C., 18 in. x 6 ft., 
Compound Rest & Taper At 
tachment, 








1] -, 23in. x 10 ft., J. 1D. 
” Taper. 

1 24 in. x 16 ft., Nicholson & 
Waterman. 

12%in. x .0 ft., Dustin & Hub 
bard. 

1 No. 49 S., in. x 12 ft., Wood 
& Light 

1 No. 508., 28 in. x 12 ft., Wood 
& Li 

1 No.9 - ar 28 in, x 16 ft., Wood 
«& — 

130 in 2 ft., Lathe & Morse 
new. 7 

1 » 44 S.,20in. x 14 ft., Lincolr 

1 Ne 45S., 32in. x 13 ft., Bement 
& Dougherty. 

1 No, 468., 36in, x 12 ft. vcolr 

1 No. 19S., 40in. x 16 ft "Wood 
«& Light. 
vo. 61S., 48 in, x 18 ft., Gay & 
Silver. 


LATHES. 
112in, x 5ft., Young. 
113in, x 5 ft,, Lathe & Morse. 
1 No, 39 5S, , 14 in. x 5 ft. 6in. 
Harris 
1 No a 15 in. x 6in., Harris. 
115in, x 6 ft., Blaisdell, 
115 in. “ 6 ft.. Pp. & W. 
1 No, 18 C., 18in. x6 ft., L. & D., 


&D., 


L. & D., 


119 in, x 6 ft., Heavw F. 

220 in. x 11 ft., Lathe & Morse. 
1N , Win. x 10ft., Lincoln. 
1) +, 2lin, x 10ft,, P. & W., 
1 ,22 in. x9 ft., PL & W., 
i , 22 in, x 10 ft., Niles, 


Also large stock of other tools. 


Eastern Branch Niles Tool Works Co,, 
136 and 138 Liberty 8t., New York Oity. 


Second-Hand Machinery. 


PLANERS. 
1 B., 2 in, x Win. x 4 ft., Fitch- 
burg. 
1 No. 10 S., 24 1in. x 24in, x 4 ft., 


Wood & Light. 











1 No. 11 S., 94 in. x 2M4in. x4 ft., 
Wood & Light. 

1 No. B., 24 in. x 24 in, x4 ft.. 
Pond. Mch. Tool Co. 

1 . x4 ft, 

1 No. B., 24 in. x 24in. x5 ft., 
Pond, Mch. Tool Co. 

1 No. 51 S., 24 in. x 24in, x 5 ft, 
6in., W od & Light. 

1 H., 24in, x 2 in. x 6 ft., Lathe 
& Morse. 

1 No. B., 26 in, x 26 in, x 6 ft, 
Pond, Mch Tool ( ° 

1 No. 165., v8 in, x 28 in. x 8 ft., 


Gay & Silver, Heavy. 
No. 145S., 32 in. x 32 in, x 10 ft., 
Wood & Light. 
1 No. B., 36 in. x 36 in. 
New Haven. 
» P., 86 in. x 


x9 ft. 


36 in. x 9 ft., 
, 36 in. x 36. in, x 10 ft., 

Mch. Tool Co, 
36 in, x 36 in. 





x 14ft., 





Sin. x 38 in, x 10 ft., 


Aldrie! ich & Co. 

Qin. x 10 ft., 

Ho rn, Open Side Planer. 
12 


x8 ft., 


Van 


7C ,45in. g32i0 


“Po — . Mch, Tool C 






a ee 


2.3.75 


1 No, W., #0 in, x 60in, x 
, | head, 


22 ft., 


Send for List. 














86 x 18 Lincoln, T. G 
42 x 10 Fitield, C. Rest 
46 x 16 Pond, C. Chuck 
x 26 Fifield, C. Chuck 
x ‘ “ 
nx Putnam, R. & F. Rest 
v6 x Pond, C. Rest, 
x t ns, P. Gil 
x li nd, C. Rest 
x 12 New Have Cc. Rest. 
$x 10 Pratt & Whitne C. Rest 
x HAF. bh. Reed, C. Res 
x 5 Pratt & Whitney, C. Rest 
ZU xk 
19x 
lix7 
16 x 
ox 
x 
x 
ix 
15x 
14x 
lix t ib 
14 x 6 Blaisdell, KR. & I 
l4x , R. & F. Rest. 
12 x 5 Sellars, R. & F. Rest 
ll 8 
ox x 
45 x x d, 2 Heads. 
“x x . 
x x 
x xo 
x x 
4x 24x 7 New Haven 
tx Dx New Haven 
x x 3 Thaver. 
x x Blaisdell (Crank 
DRILLS. 
Ne 2 sick ford Universal 
Radial, 5 ft. Arm 
2 Universal Co., Universal 
Radial, 6 ft. Arm, 


specialt 





Chicago Store: 


Also a large and assorted stock of new t ols. 
Send for Lists. 


SECOND-HAND MACHINERY. 


ENGINE LATHES. 








DRILLS. 
Ne Bickford Radial, with 
Tapping Attachment 
Baus Radial, 4 ft. Are 
N | War Radial, 4 ft. Arm, 
Suspension Dr 
Hin. New Haven, B.G. & P. F 
Putnam, B.G. & P. | 
’ r Bros., Bb. G. & 
P. 
‘ Barnes, B, ¢ P. I 
Prentice Bros., B. G. & 
Lt. 
( Prentice Bros., Wheel Feed 
ss) le, > e Sensitive 
™ Gsardam Sensitive 
i Spindle, Garvin G 
t g «& ¢ M 
I 1 
Boring & Tur g™M 
Bullard 
48 in. Car Wheel Borer, Bement 


SHAPERS 
Gould & Eber 
y, Frict 
Trav. Head. 
MILLING MACHINES. 


wn & Sharpe 


hardt Crank 





Universal, Br 


(rar 


air 4 
2 Lin n Pattern Millers 
MISCELLANEOUS. 
Lodge & Davis Bolt Catter 
. Saunders Pipe Ma 

mn Hydrau Press Ww 
» 41-2 Ferracute P 
* Hibbard Powe 
es Profiler 


& >. 
wer Press. 


r Press 


47 


2 spd. Aw 
12 “ Bement Sletter 


Bicycle machinery a 


PRENTISS TOOL & SUPPLY CO. 


115 LIBERTY ST., N. ¥- 
62 & 64S. CanalSt. 
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PAG 
Cumberland Iron and Steel Shafting Co o 39 
Curtis & Curtis.. ; Kovkbenne .. a7 
SnD SEE GOD... cancccunesssese ices “OS 
Dallett & Co., Thos. H 
Davis, W. P Cover 
Davis & Egan Miz ach TT. seccednautieedeene 39 
Deane Steam Pump Co... swe Cover 
Detrick & Harvey Mac hine Co 33 
Diamond Machine Co ee ; 
Dietz, Schumacher & Co 35 
Dixon Crucible Co., Joseph.... _— cose 90 
Draper Machine Tool Co............ 30 
PS Wis Mv cncectenes 33 
Egan Co., The 32 
Erlandsen, J ws 25 
Evans Friction Cone Co.,..... 6 
Faneuil Watch Tool Co.... 4 
Fenton Metallic Mtg. Co...... 4 
Ferracute Machine Co 3 
I I Se i, i a ae Cover 
Fitchburg Machine eens 27 
Flather & Co bide inddeds ua00nineen 37 
Forbes & Co., W. D....... ° 30 
Frick Co., The + ‘ 40 
Garvin Mai hine Co., The ae 36 
Gisholt Machine Co.... smea 37 
Goetze, O ‘ coos. COVEF 
Goodyear. S. W ee ee ee 35 
Gould & Eberhar« it coccesOVEE 
Grant, George B aon , 6 
Gray Co..G.A pSeenenacesseonncse+s e9ses Cover 
Guild & Garrison 21 
Hartford Steam Boiler Insp. and Ins. Co 27 
Hendey Machine Co ; and Cover 
Henley & Co... N. W.... ens 25 
Hine & Robertson Co bi 2 
Hoggson & Pettis Mfg. Co.........eccceess ‘5 
Hop} es Mfg Co. ees ° ° 9 
Horton & Son Co., E 
Hurlbut-Rogers Machine Co o00cene aCe 
Ingersoll Milling Machine Co ‘eieenea 30 
Ingersoll-Sergeant Drill Co., The 40 
International Correspondence Schools o 
Jenkins Bros “A is Cover 
Jessop & Sons Co., Ltd., Wm ik’ oueeers 6 
Johnson Co., Ihe Coeeseeecsecseesese 30 
Johns Mfg. Co., H. W ‘aie Cover 
Jones & Co., B. M ose } 
Jones & Lamson Machine Co canerkuetane Cover 
Kempsmith Machine Tool C« ) 
Keuffel & Esser Co ccccececs 40 
Keystone Engine and Machine Works 40 
King Mfg. Co - 36 
Landis Bros 3 
LeCount, Wm. G r re pas 26 
Leland & Faulconer Mfg. Co , 
Lodge & Shipley Machine Tool Co Cover 
Long & Allstatter Co...... : stews 32 
Maris Bros : § 
Mason Regulator Co ees »9 
McCabe, J. J - 9 
Miner & Peck Mfg. Co neuen Covert 
Montgomery & Co : 32 
Morse Twist Drill & Machine Co........ 7 
National Chuck Co 
National Machinery Co sabddeunn 31 
National Pipe Bending ( 
ew Haven Mfg. Co 
Nicholson File C« 4 
Niles ‘1 1 We KS ( . Cover 
Niles Tool Works Ce N. Y. Branch 7 9 
Norton Emery W1 Ce 1 
Open Court Publi I ( « 
Orr & Sembower seesestace 2D 
Otto Gas E e Works sone 40 
j melting an ne ( 7 
g 
29 
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40 
( ver 
° 40 
4 
over 
{ 2 
Y 
yr 
lraylor-Rice Engineering ¢ 
Timolat, J. G 8 
Toome Frank 8 
Trump Bros. Macl ( 6 
Warner & Swa y Cover 
Waterbury-Farrel Foundry & Machine Co..Cover 
W. & S. Hydraulic Machinery Works......... 5 
tinued i 








30 
INDEX TO ADVERTISERS—Continued. 

PAGE 
WEtte- COMODO CO s.cisc ccs cvcsscvcdosvces . 40 
Wedderburn & Co., JOR, .cccccivvsscrcccces Cover 
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Witon Macnie Co;, D. Biss .vccccetvensess 35 
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Co ee NE errr ree carer 33 
Worcester Machine Screw Co.. ....:...... 33 
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pi 2o  AeMrrerr rr eT reeree tree re 30 
Wyman & Gordon cornatnet 1 pcereen Cover 
We Bee Gis, We 5 Grew cb sccivnvcssdectesownnves 39 





Raa Finding List. 


Adding Machines. 
Grant Calculating Machine Co., Lexington, 
Mass 
Air Compressors. 
Guild & Garrison, Brooklyn, 
Ingersoll-Sergeant Drill Co., 
Rand Drill Co., New York. 
Anti-Friction Metal. 
Passaic Smelting & Re 
Ball«, Steel. 
Cleveland Machine Screw Co., 
Belt Dressing. 
Dixon Crucible Co., 
Bicycles. 
Fenton Metalli 
Bicycle Tools. 
Ferracute Machine Co., 
Blowers. 
American Gas 


N. Y. 
New York, 


ning Co., Passaic, N.J 
Cleveland, O, 
Jersey City, 


Joseph, N. J. 


Mfg. Co., Jamestown, N, Y. 


Bridgeton, N, J. 


New York, 


Furnace Co., 


cmon »F orge Co., Buffafo, N. Y. 
ooke & Co., New York. 

Root s, P. H. & F. M., Connersville, Ind 

Sturtevant Co., B. F., Boston, Mass. 
Bollers, Steam. 

Orr & Sembower, Inc., Reading, Pa. 

Sterling Co., The, Chicago, II 

Watts-Campbell Co., Newark, N. J. 

Weston Engine Co., Painted Post, N. Y. 
Bolt Cutters. 

Acme Machinery Co., Cleveland, O, 

Hill. Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York, 

National Machinery Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, Conn. 


Sellers & Co.. Inc.. Wm., Philade Iphia, Pa, 

Strelinger & Co, c has. A., Detroit, Mich. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 
Books, Technical. 

Andel & Co., Theo., New York. 

Baird & Co., Henry Carey, Philadelphia, Pa. 

Grant, Geo. B., Lexington, Mass 


Henley & Co. Norman W., New York 
Open Court Publishing Co., Chicago, II. 
Philadelphia Book Co., Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 

Bushings. 

New Process Raw Hide Co., 

Calipers 
Brown & Sharpe Mfg. Co., Providence, R. 
Standard Tool Co., Athol, Mass, 

Starrett, L. S., Athol, Mass 
Strelinger & Co., Chas. A., 
Wilkinson & Co., A. J., Boston, 

Castings, Iron. 

Builders Iron Foundry, Providence, 
Burr & Houston Co. . Brooklyn, ae 
Leland & Faulconer "Mfg. Co., Detroit, Mich. 
Shriver & Co., T., New York. 

Castings. Steel. 
Johnson Co, The, 

Centering Drill, 
Slocomb & Co., J. T., 

Chucks, Drill. 
Almond, T. R., Brooklyn, N, Y. 

Cushman Chuck Co., Hartford, Conn. 

Hoggson & Pettis Mfg. Co.. New Haven, Conn. 

Horton & Son Co., E., Windsor Locks, Conn. 

Morse Twist Drill & Machine Co , New Bed- 
ford, Mass. 

Pratt Chuck Co., Clayville, N. Y. 

Skinner Chuck Co., New Britain, Conn. 

Trump Bros. Machine Co.. Wilmington, Del 

Wiley & Russell Mfg. Co., Greenfield, Mass 

Whiton Machine Co., D. E, New London, 
Conn, 
Chucks, Lathe. 
Cushman Chuck Co., 
Hoggson & Pettis Mfg. 
Conn. 

Horton & Son Co., E.. beg me Locks, Conn. 

National Chuck Co., New York 

Pratt & Whitney Co. Hartford, Conn. 

Pratt Chuck Co., C lay ville. A 

Skinner Chuck Co., New “BS Conn. 

Whiton Machine Co., D. E., New London, 
Conn 

Clutches, Friction. 

Brown. A. & F.. New York. 

Evans Friction Cone Co., Boston, Mass. 

New Haven Mfg. Co., New Haven, Conn. 


Syracuse, N. Y. 


— 


Detroit, Mich. 
Mass. 


R. 1. 


Johnstown, Pa. 


Providence, R, I. 


Hartford, Conn. 


Co., New Haven, 


Continued on page 31. 








AMERICAN MACHINIST 


Oil 





English Agency: { 


February 20, 1896. 


AMERICAN GAS FURNACE CO., 


Gas Plants 


GAS BLAST FURMACES ANO HIGH PRESSURE SLOWERS 
For the economical generation and systematic application of HEAT 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, &. C., England. 





KES IMPROVED END GRADUATED. 
yt HARDENED MACHINISTSSCALES 
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myer 


Foot-power 


Star+# Screw Cutting 
Lathes cnn 
9 and 12 inch Swing. 


New Designs. Novel Features 
Send for Catalo ue B, 


SENECA FALLS MFG. COMPANY 











687 Water St., Seneca Falls, N.Y. 











LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 








Che Philosophy of Science 


is ably presented by Prof, Exxst Macn in his reeent work, “ Po — 
Scientific Lectures;”’ cloth, gilt top, $1.00. Pr tn 9 eet >.) 


Also by the same author in the January Mon tst, 


The Part Played by Accident in 
Tnvention and Discovery. 


With many other valuable contributions, 50 cents. 


The Open Court Pub. Co., Chicago, 326 Dearborn St 





SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 6O., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y. 








Locomotive or Marine); Me: 

Architecture 

Hydraulic Engineering , 
Engineering; Municipal Engineering, 

Metal Mining ; Prospecting ; 

The courses commence with addition in 

is only necessary to know how to read and write. 


(Stationary, 
Electricity ; 
Eugineering ; 


long it may take nor how often it may be nec 


can interrupt their studies and change their residences 
not forfeited upon failure to pay installments promptly. 
class by himself, and has the advantage of individual direction by a com- 
Students make rapid progress in learning to Draw and 
Specially prepared Instruction and Question Papers, Condensed, 
The Steam Engineering course is intended to qualify engineers 
All representations may be relied upon. 

Send for Free Circular and Book of Testimonials stating the subject you 


yetent instructor. 
pereed 

Simplified 
to secure licenses. 


wish to study, to 


The International Correspondence Schools, Box 819, Scranton, Pa. 


hanics 
Architectural Drawing 
Ratlread Engineering 


STEAM ENGINEERING | patie 


and Designing 


r; Civil % ~ 
eKL é Bridge t } 
ng; Coaland ¢ | 

so that to enroll it Y Y 


Yumbing and Heating 
the English Branches 

Arithmetic, 
A Scholarship entitles the 
holder to tuition, until he is qualified to receive the Diploma. no matter how 
‘essary to review. 


Students | 
Scholarships are % 
Each student isa / 





RADE MARK REGISTERED. 





E,W. BLISS 60, css 


Se | 


O48 











WORTHINGTON STEAM PUMPS 


FOR ALL, DUTIES. 
Send for Catalog B. 









HENRY R. WORTHINGTON, 


NEW YORK, 86 and 88 Liberty St. BOSTON, 
70 Kilby St. PHILADELPHIA, 724 Arch St. 
CLEVELAND, 24 South Water St. CHICAGO, 
185 to u89 Van Buren St. ST. LOUIS, Eizhth 
and St. Charles Sts. INDIANAPOLIS. 64 South 
Pennsylvania St. DETROIE, 155 Jefferson Ave. 
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unhesitatingly confess to 


Of Lathe=Center Grinocts. 
one that is exceedingly simpl 


‘ X in existence— 
ha 
4 x = , y° 
in a lathe of any size, up to 3! -inch swing ; 


e—that will grind the hardest centers 
— : ly self-con 
it well—a Center Grinder that 1s absolutely self-co 
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do it quickly and do 
tained, and dispenses 
that usually atten 
‘tis of moderate cost. 
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We issue 


with all of the troublesome ‘‘toggery 
74 trations of such tools. 
quite 


One more point: 
nt this little 
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Detroit, Michigan. 
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No More Twisted 
Tangs. 


Larger drills 
can be used with 
smalier shanks 
}than ever be- 
fore. 

No charge for 
the groove in 
the shanks, 


Send for Descrip- 
tive Price List, 


CLEVELAND TWIST DRILL CO’.S GRIP SOCKET 






Cor. Lake and Kirtland Sts., Cleveland, Ohio. 


MORSE TWIST DRILL AND MACHINE COMPANY. 


Manufacturers of Morse Patent Straight-Lip Inc:ease Twist Drills. New Bedford, 








Svlid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 











CUILD &*& GARRISON, 


Kent Ave., cor. S. 10th St., BROOKLYN, NW. Y. 


VACUUM PUMPS, 
AIR COMPRESSORS, 
FILTER PRESS PUMPS, 
CONDENSERS, STEAM PUMPS. 


WRITE FOR CATALOGUE 
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The NATIONAL 
MACHINERY CO. 





BUYERS’ FINDING LIST—Continued. 

Computers. 

Cox Computer Co., 
Condensers. 

Conover Mfg. Co., New York 

Guild & Garrison, Brooklyn, N. Y 

Worthington, Henry R., Brooklyn, N. Y, 
Counting Machines. 

Durant, W. N., Milwaukee, Wis. 
Cranes. 

Maris Bros., Philadelphia, Pa 

Sellers & Co., Inc., Wm., Philadelphia, Pa 

Speidel & Roeper, Reading, Pa. 
Cutting-Off Machines. 

Armstrong Mfg. Co., The, Bridgeport, 

Hill, Ciarke & Co., Boston, Mass 

Hurlbut-Rogers Machine Co., 

Mass 

Damper Regulators. 

Hine & Robertson Co 
Die-, Screw Cutting. 

Acme Machinery Co., Cleve 

Besly & Co., Chas. H., Chic 

Carpenter, J. M., Pawtucl 

Jones & Lamson Ma 

Montgomery & C« 

Pratt & Whitney C: 

Strelinger & Co., Chi 

Taylor-Rice Engir 

City, N. J 

Wiley & Russell Mtg. Co 

Drawing Instruments, Etc. 


New York 


Conn 


So. Sudbury, 





, New York 


pringfield, Vt. 

ne , Conn 

vit, Mich 
Glou 





este! 


} 


Greentield, Mass 


Al eder & Sons, T., P adelphia, Pa 

Keuffell & Esser Co., New York 
Drilling Machines. 

Aurora Tool Works, Aurora, Ind 

Barnes Co.. W. F. & J Rockford, Ill 

Bickford Drill & T« Co., ( nnati, O 

Blaisdell & Co., P., Worcester, Mass 

Dallett & Co., T s. H., Philadelphia, Pa 

Davis, W. P., R < er, N.Y 

Davis & Egan Mach I ( The, Cincin. 

iti, O 

Dietz, Scl nacher & Co., ¢ innati, O 

Fitchburg Ma Works, Fitchburg, Mass, 

(sary Ma ( New York 

Gould & El irdt. Newark, N. J 

Hill, Clarke & Co., Boston, Ma 

McCabe, J. J.. New York *. 

Montgomery & Co., New York 

New Haven Mfg. Co., New Haven, Conn, 

Niles Tool Works ( , Hamilton, O 

Niles Tool Works Co., New York 

Pratt & Whitney Co., Hartford, Conn 

Prentiss Tool & Supply Co , New York 

Quint, A. D., Hartford, Conn 

Sellers & Co., Inc., Wm , Philadelphia, Pa 


Strelinger & Co , Chas. A., Detroit, Mich 

Timolat, J. G., New York 

Warner & Swasey, Cleveland, O 

Wilkinson & Co., A. J., Boston, Mass 

Wiley & Russell Mfg. Co., Greenfield, Mass. 
Drill Gage. 

Wyke, J., East Boston, 
Drill Rod-. 


Mass 


Abbott, Wheelock & Co., Boston, Mass 
Drills, Twist. 
Besly & Co., Chas. H., Chicago, Ill 


Cleveland Twist Drill Co, Cleveland, O 
Montgomery & Co., New York 
Morse Twist Drill & Machine 
ford, Mass 
Drop Forgings. 
Billings & Spencer Co 
Wyman & Gordon, 
Dynamos. 
Roth Bros. & Co., 
Elevators. 
Albro-Clem Elevator Co., 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, Il 
Diamond Machine Co.. Providence, R, I 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass, 
Strelinger & Co.. Chas. A., Detroit, Mich. 
Sterling Emery Wheel Co., Tiffin, O. 
Engines, Gas and, Gasoline. 
Otto Gas Engine Works, Philadelphia, Pa, 
Engines, Steam. 
Ames Iron Works. Oswego, N Y 
Forbes & Co., W. D, Hoboken, N. J. 
Frick Co., The, Waynesboro, Pa 
Keystone Engine and Machine Works, 
delphia, Pa 
Orr & Sembower, Inc., Reading, Pa, 
Watts-Campbell Co., Newark, N. J 
Weston Engine Co., Painted Post, N, Y. 
Exhaust Oil Extractors. 
Hine & Robertson Co., New York 
Feed Water Heaters and Purifiers. 
Hine & Robertson Co., New York, 
Hoppes Mfg. Co., Springfield, O 
National Pipe Bending Co., New Haven, 
Taunton Locomotive Mfg. Co., 
Files. 
Besly & Co,, Chas 
Montgomery & Co., New York 
Nicholson File Co., Providence. R. I, 
Strelinger & Co., Chas. A , Detroit, Mich. 
a 


Co., New Bed- 


. Hartford, Conn, 
Worcester, Mass. 
Chicago, Ill 


Philadelphia, Pa. 


Phila- 


Conn, 
Taunton, Mass, 


H., Chicago, 111. 








TIFFIN, OHIO. 


Continued on page 32. 











BUYERS’ FINDING LIST—Continued. 

Flexible Tubing. 

Almond, T. R., Brooklyn, N. Y. 
Friction Cones. 

Evans Friction Cone Co., Boston, Mass, 
Furnaces, 

American Gas Furnace Co., New York. 

Brown & Sharpe Mfg. Co., Providence, R. I. 
= 

3rown & Sharpe Mfg. Co., Providence, R. I. 

Coffin & Leighton, Syracuse, 

Pratt & Whitney Co., Hartford, Conn. 

Taylor-Rice Engineerin ‘s Co., Gloucester City, 


Wyke, J., East Boston, Mass. 
Gear Cutters. 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co. Providence, i & 
Gould & Ebe — Newark, N. 3. 
Grant, Geo. B., Lexington, Mass. 
Hill, Clarke & Go.. Boston, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm.,, Philadelphia, Pa. 
Whiton Machine Co., D. E., New London, 
Conn, 
Gears. 
Bilgram. Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant, Geo. B., Lexington, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co, T., New York 
Graphite. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Grinders, Center. 
Barker & Co. William, Cincinnati, O. 
Leland & Faulconer Mfg Co , Detroit, Mich. 
Trump Bros. Machine Co., Wilmington, Del, 
Grindi«g Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Landis Bros., Waynesboro, Pa. 
Grinding and Polishing Machines. 
Besly & Co,, Chas. H., Chicago, II. 
Brown & Sharpe Mfg. Co., Providence, R, I. 
Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit. Mich. 
McCabe, J. J., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co., George, New Yors. 
Sellers & Co, Inc., Wm, Philadelphia, Pa. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Grinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co. , Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin 
nati, O 
Garvin Machine Co., New York 
Norton Emery Wheel Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Hack Saws, 
Besly & Co., Chas, H.. Chicago, II. 
Montgomery & Co., Ne w York. 
O &UC. Co Chicago Il] 
Strelinger & Co., Chas. A 
Hammers, Drop. 
Long & Allstatter Co., Hamilton, 0. 
Miner & Peck Mfg. Co.. New Haven, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
Hammers, Power. 
Bradley Co., The, Syracuse, N. Y. 
Hoists. 
Maris Bros., Philadelphia, Pa. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Speidel & Roeper. Reading, Pa. 
Hydraulic Machinery. 
W.&S. Hydraulic Machinery Works, N. Y. 
Indicators, 
Ashcroft Mfg. Co., New York. 
Hine & Robertson, New York, 
Injectors. 
Jenkins Bros.. New York. 
Penberthy Injector Co., Detroit, Mich. 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Keyway Cutter. 
Baker Bros., Toledo, O, 
Lathes (see also Turret Lathes). 
Barnes Co., W. F. & John, Rockford, Ill. 
Blaisdell & Co, P.. Worcester, Mass. 
Brown & Sharpe Mfg Co., Providence, R. I. 
Bullard Ms hine Tool Co., Bridgeport, Conn. 





, Detroit, Mich. 


Davis, W . Rochester. N. 
Davis & Eg: a Machine Tool C o., The, Cincin- 
nati, O. 


Dietz, Schumacher & Co., Cincinnati, O 

Draper Machine Tool Co., Worcester, Mass. 

Faneuil Watch Tool Co, Brighton, Boston, 
Mass 

Fifield Tool Co.. Lowell. Mass, 

Fitchburg Machine Works, Fitchburg, Mass. 

Flather & Co... Nashua, N. H. 

Gould & Eberhardt, Newark, N. J. 

Hill, Clarke & Co., Boston, Mass. 

Hendey Machine Co., Torrington, Conn. 

Lodge & Shipley Machine Tool Co., Cincin- 
nati. O,. 

McCabe, J. J New York. 

New Haven Mfg. Co... New Haven, Conn. 

Niles ‘Tool Works Co., Hamilton, O. 

Niles Tool Works Co.. New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York, 


Continued on page 33. 
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T. SHRIVER & CO.., 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 





PULLEYS of any size, moulded on machine 
—no pattern needed. 


GE AR of any diameter, face an1 pitch, made on Gear 
Moulding Machine—no pattern needed- 





THE BEST WORKMEN 


ARE USING 


GROBET + 4 3 
SWISS FILES. 


MONTGOMERY & Co., 
10S TULTON STREL!; 
NEW ‘YORK CITY. 





INDICATORS. 


Robertson-fhompson . . $40. 
Victor Keducing Wheel 15, 
Standard Planimeter . . 15, 
These make a perfeet indicator outfit 
Separators, Oil Extractors, Spencer Regu- 
lators, Reliance Column-, Eureka Packing. 
SEND POR CATALOGUE, 








A BOOK OF TOOLS. 


There isn’t a user of 
Tools, Machinery and Sup 
plies but that “A Book of 
Pools” will save money for, 
and it saves money in more 
ways than one. 
paying too much for goods 
of this class, it will post 
you. If you are not paying 
enough, it will also pos 


If you are 


 puspyenmeet 

TMIN P 

roe “ to believe that you are a 

little cleverer than the res 
~of mankind. 

It tells a great deal about Tools that you never 


you, and give youa chance 








knew, and everything it tells is so, to the best of our 
knowledge and belief, 
ind upwards of 2.000 illustrations, and will be sen 
post-paid to any address upon receipt of 25 cents in 
stamps. 


CHAS. A. STRELINGER & CO., 


DETROIT, MICH. 


The book contains 550 pages 








oe TR ALMOND, 





FLEXIBLE STEEL TUBING. 


For Converter ¢ Oil or other Lubricant to and from 
Cutters, Drills, Etc. 


Made of Steel and tinned Norway Iron. 
By far the best and neatest arrangement for 
Milling Machines, Bolt Cutters, Gun Boring 
Machines and other tools. Particulars 
given on application. 

T. R. ALMOND, 








83 Washington Street, Brooklyn, N. Y., U.S 








THE LONG & ALLSTATTER C0., 


HAMILTON, OHIO, U.S.A. 


OVER 300 VARIETIES AND SIZES OF 





DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 
WELDING MACHINES 
AND DROP HAMMERS. 








HINE & ROBERTSON CO., 61 Cortlandt St, N. Y. 


THOUSANDNINEHUN 
STROKES LADMI" TIDON' LiKe 








P. BLAISDELL & CO., 


Manufacturers of 


Machinists’ Tools, 


~ WORCESTER, MASS. 








FOR SALE. 


The Westinghouse Machine Company is about 
moving into its new plant, and offers at low 
prices certain machinery which will be replaced 
by more modern tools. Parties wishing to buy 
lathes, planers, boring mills, etc., may see tools 
in operation at Twenty-fifth and Liberty Streets 
Pittsburgh, Pa. : 





SAW FILINC—READINC. 


Suppose all printed matter had to be arranged thus: 
ABOUTTHEMOSTDISAGREEABLEJOBA ROUND 


peg 2 a Oee oat SC ubaie sh AND 


I E 
EACHTOOT pee ale ESTROKES TOTALFOUR 
DRE TRETHESOB 11 EIGHT 


MEAPAININTHENECK HURTSMYEYES SPOILS 
MYTEMPER II DON ity ANYOr TEN ERTHANI 
CANHELPTHATSCERTAI 


YOU'D READ IT IF YOU HAD—TO. 


Well, it’s just the same with filing a band saw by hand. Nospaces 


between the teeth. Tiresome work. Put off as lon: as possible. 
They'd rather work wit: dull saws, producing less work and rougher 
work. Don’! stick to the old barbarity ! Away with it! ! 0 Get our 


Automatic Machine. It files 125 teeth a minute. Uses common 


file More uniform work than can be done by han’. So easy to 
run it! Fun for a bright boy. Keep your saws sharp Do the 
most work! smooth work! Don't fear unevenly spaced saws, very 
fine or very coarsesaws, Our Machine Files Them. 


Send for Circular. P, PRYVIBIL, 512-524 W. 4ist St., N. Y. City. 








WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 





Catalogue on Application, 


THE ECAN Co., 


239-259 W. Front St., Cincinnati, Ohio. 


February 20, 1896. 



















































